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‘ I. INTRODUCTION
1.1 General

Haley & Aldrich, Inc. (Haley & Aldrich) prepared this RCRA Facility Investigation (RFT)
Work Plan under the direction of Delphi Corporation, for the Delphi Energy & Chassis
Systems, Plant 400. The United States Environmental Protection Agency (U.S. EPA) ID
Number for this facility is #MID 005 356 647. Plant 400 is located at 1300 North Dort
Highway in Flint, Michigan (Figures 1 and 2). Plant 400 is also known as the Dort Highway
Plant (hereafter referred to as the “Site”). The preparation of the RFI Work Plan is prepared
pursuant to the Voluntary Corrective Action {VCA) Agreement between the United Staies
EPA (U.S. EPA) Region V and Delphi, dated 19 September 2002 under the Resource
Conservation and Recovery Act (RCRA). The RFI Work Plan was prepared to detail the
investigation work necessary to characterize potential releases of hazardous waste or
hazardous constituents from the Site,

The Site was originally owned by General Motors Corporation (GM). GM completed its
divestiture of Delphi in May 1999, at which time Delphi became the owner of the Site. For
convenience, the Site owner in this Work Plan is referred to as Delphi regardiess of the time
frame discussed.

The Site occupies approximately 68-acres in a predominantly commercial and industrial area.
The Site location is shown on Figure 1 and the Site layout is shown on Figure 2.

Historical operations and the potential for a historic release to the environment at each Area of
Interest (AOI) have been described in the Current Conditions Report (CCR) (Haley & Aldrich
Inc, 2001). Based on the findings of the CCR, 18 AOIs were identlﬁed for further

investigation. Figure 3 illustrates AOIs to be investigated.
1.2 RF1 Goals and Objectives

The overall goal of the RFI is to characterize the nature and extent of any release of
hazardous waste and/or hazardous constituents at or from the Site which may pose an
unacceptable risk to human health and the environment.

To meet these goals, the objective of the RFI is to collect data of sufficient quality and
quantity to support an assessment of potential current and future risks to human health and the
environment associated with releases of hazardous waste and/or hazardous constituents.

Specifically, the RFT will:
B Determine whether a release of hazardous waste/constituents to soil, groundwater,

surface water, or sediment has occurred at AOTs identified in the CCR as requiring
investigation;
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B Characterize the source(s) of a release and determine the nature and extent of
constituents in environmental media to the extent necessary to protect human health
and the environment;

L Characterize actual and potential migration pathways, actual and potential human and
environmental receptors, and current and reasonably expected future land and
groundwater uses;

H Assess potential risk to human health and the environment associated with releases of
hazardous waste/constituents;

B Determine whether interim corrective measures are necessary to control current
unacceptable human exposures, or to control migration of contaminated groundwater;

= Provide sufficient data to support a demonstration that current human exposures to
contamination above applicable criteria are under control, and that the migration of
groundwater contaminated above acceptable levels is stabilized; and

= Determine if final corrective measures are necessary to mitigate all current and future
unacceptable risks, if any, to human health and the environment.

The results of the RFI will be used to demonstrate that; (1) all current human exposures to
media contaminated with hazardous waste and/or hazardous constituents above risk-based
levels are under control, and (2) migration of groundwater contaminated with hazardous waste
and/or hazardous constituents above acceptable levels is stabilized within any existing areas of
contamination, and any discharge of contaminated groundwater to surface water is either
insignificant or shown to be currently acceptable. This demonstration will be documented in
Environmental Indicators Reports for Human Health (CA725) and Groundwater (CA750).
The results of the RFI will be used to support the selection of final Corrective Measures
necessary to protect human health and the environment from all current and future
unacceptable risks, if any, due to releases of hazardous waste or hazardous constituents at or
from the Site.

1.3 RFI Approach

The RFI Work Plan was prepared to describe the investigation activities intended to evaluate
Site conditions and to attain the RFI goals described above. After cach phase of the RFI,
adequacy of the data will be evaluated to determine whether additional data collection is
warranted. When data of sufficient quality and quantity have been collected, the data will be
used to support decisions regarding the need for interim or comrective measures as discussed in
Section 1.2. The RFI will be undertaken in a phased approach. The first field event (Field
Event 1) includes the following:

B Surveying existing wells and repairing, rehabilitating, abandoning and/or replacing
existing wells io the extent necessary to achieve the RFI goals discussed above,
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B Installing monitoring well clusters to characterize regional/general groundwater
conditions that will allow appropriate down-gradient well installations during
subsequent field events at AOIs where potential groundwater impacts are indicated.

| Collecting hydrogeclogic and groundwater quality information from existing and new
menitoring wells to evaluate current conditions, verify historic information and to
identify data gaps.

B Conducting Geoprobe sampling and analysis of groundwater in the offsite area near
the northwest corner of the Site.

B Characterizing soil quality at AOIs that were identified in the CCR as needing further
investigation of potentially impacted media.

B Conduciing a preliminary assessment of potential human and ecological exposures to
environmental media at and surrounding the Site.

E Conducting ground surveying to establish Site location and elevation information,

A second field {Field Event II} event will consist of well installations at individual AOIs
where a potential impact to groundwater is indicated from Field Event I soil sampling resulis.
The second event will also include additional soil sampling, as necessary, to achieve RFI
goals, as discussed above,

The CCR identified 18 AQOIs where further investigation is warranted based on evidence of
past release, historic operations, visual observations, file review results, or previous sampling
results (if available) (Table 1). Table 2 summarizes the laboratory analyses associated with
Field Event I which are intended to characterize the chemical quality of impacted media at
these AOIs.

1.4 RET Work Plan Organization
The RFI Work Plan is organized as follows:

Section [ - Introduction;

Section II - Site Background;

Section I - AOI Characterization;

Section 1V - Data Evaluation;

Section V - Reports;

Section VI - RFI Work Plan Schedule; and
Bibliography

In addition, the following plans are included as attachments:

B Project Management Plan (PMP): The PMP presents the technical approach,
schedules, and qualifications of personnel performing or directing the
implementation of the RFI Work Plan.
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L Data Management Plan (DMP): The DMP presents procedures to be
employed for managing information, reports, and correspondence associated
with the implementation of the RFI Work Plan.

[ Health and Safety Plan (HASP): The HASP presents the minimum health and
safety requirements to be met by all personnel during the implementation of
the RFI Work Plan.

& Community Relations Plan (CRP): The CRP presents the approach which
will be utilized for dissemination of information to the public regarding
investigative activities, results, and selection of any remedies needed.

B Field Sampling Plan (FSP): The ESP presents procedures for the collection
of soil and groundwater samples.

i Quality Assurance Project Plan (QAPP): The QAPP presents the
organization, objectives, plan activities and specific quality assurance/quality

control (QA/QC) procedures which will be utilized during the implementation
of the RFI Work Plan.

1.5 RFI Summary

Table 2 presents a summary of the laboratory analyses currently planned for Field Event I to
characterize environmental media as part of the RFI. The analyses required for Field Event II
will be based on the outcome of Field Event I. Detailed descriptions of the work to be

performed for potentially impacted media at AOIs to be investigated are presented in Secticn
IH.
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. SITE BACKGROUND

2.1 Site Location

The Site is located at 1300 North Dort Highway in Genesee County, in Flint, Michigan and
covers approximately 68 acres of land (Figure 1). The Site includes Plant 400 and associated
buildings, which covers approximately 1,800,000 square feet. Portions of the Site not
occupied by buildings are paved or landscaped.

2.2 Surrounding Land Use

The Site is bounded by Dort Highway on the west, by Davison Road on the north, by a
Chesapeake and Ohio (C&Oj) railroad line on the east, and by a Grand Trunk West rail line on
the south (Figure 2). Robert T. Longway Boulevard is located along the south side of the
Grand Trunk rail line.

Physical features of the area surrounding the Site are shown on Figure 1. Land use north of
the Site includes industrial and commercial properties located north of Davison Road.
Comumercial properties and residential neighborhoods are located along Dort Highway west of
the Site. Commercial properties and Delphi’s wastewater treatment plant for the Flint East
complex are located along Robert T. Longway Boulevard south of the Site. An employee
parking lot for both Plant 400 and the Plant 500 Engineering Complex is located east of the
Site on the east side of the C&O rail line. West-flowing Gilkey Creek is present
approximately 0.2 miles south of the Site.

2.3 Demographics

The Site is located in the City of Flint. According to a demographic release made by the U.S.
Census Bureau, the City of Flint covers 33.8 square miles (87.6 square kilometers). The
Census data estimated the 1999 population of Flint to be 140,761,

2.4 Climate

The climate in Genesee County is temperate with an average daily temperature in Flint of 47°
F (Fahrenheit). The lowest average daily temperature is 15° F in January and the highest
average daily temperature is 82° F in July. Extreme temperatures have ranged from -25° F
to 101° F. Most precipitation occurs between April and September with an average yearly
precipitation of approximately 30.6 inches. The driest periods generally occur in fall and the
wettest periods in the spring. The mean, annual wind speed is 11 miles per hour.
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2.5 Ecology
An ecological assessment has not been performed at the Site.
2.6 Geologic Setting

According to the Michigan Department of Public Health Water Well and Pumyp Records for
wells installed between 0.5 and 1 mile {from the Site, two general geclogic units characterize
regional hydrologic conditions. The region is underlain by 70 to 120 feet of unconsolidated
glacial sediments described as clay and sand. Underlying the glacial sediments, typically at
depths of 100 to 120 feet below surface, a limestone or sandstone bedrock unit is reportedly
present.

The Quaternary Geology Map of Southern Michigan (Michigan Department of Natural
Resources/MDNR, 1982) indicates that the Site overburden is comprised of gray to dark
reddish brown lacustrine clay and siit. These unconsolidated strata typically underlie the flat,
low-lying areas formerly inundated by the glacial Great Lakes. According to the Centennial
Geological Map of the Southern Peninsula of Michigan (MDNR, 1936), the unconsolidated
glacial sediments are underlain by bedrock of the Pennsylvanian Saginaw Series. The Series
consists of the Upper and Lower Saginaw and Verne Limestone Formations. These are
predominantly carbonate sedimentary units. The top of bedrock in the area is reported to be
typically 100 to 1350 feet below surface grade.

Geologic conditions to a depth of 36 feet below ground surface (bgs) have been characterized
during various investigations performed at the Site. These investigations focused on soil and
groundwater conditions at several individual AQIs and on hydrogeologic conditions at the Site
perimeter. A summary of the conditions cbserved from previcus investigations is presented
below.

Previous investigations indicate fill soils are present from ground surface to depths from 7 to
10 feet. Fill soils consist of sand, silt, clay, and gravel with significant variability in grain
size over the Site. A saturated sand zone was encountered beneath the fill across most of the
Site and ranged from approximately 0.5 to 15 feet.

This upper saturated sand unit is generally underlain by a clay and silt unit. The clay layer
appears to be consistent across the Site except for the northwest portion where borings did not
_encounter the.clay. The thickness of the clay is not known for most of the Site as the majority
of the wells are screened in the upper saturated sand zone. Two monitoring wells were drilled
through the clay and enccuntered a lower saturated sand unit containing some interbedded
clays. The depth of the top of the lower sand was encountered at 20 to 28 feet bgs.
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2.7  Hydrogeologic Setting

Regionally, the only hydrogeologic unit of significance is the top of bedrock, which is not
used by drinking water wells within one mile of the site (Michigan Department of Public
Health). These wells tap the upper 10 to 20 feet of bedrock and are reported to vield between
10 and 50 gpm. There are no records indicating that potable water wells are set in the glacial
sediments above the top of bedrock and Site information indicates yields in the overburden are
generally insufficient to sustain use in a single residence.

Hydrologic conditions in the shailow overburden at the site have been monitored as part of the
various investigations performed by Haley & Aldrich. These investigations have identified
two saturated zones in the upper 35 feet of the overburden.

A saturated zone was encountered at depths of 6 to 15 feet below surface in areas where sandy
fill soiis and the first silty sand unit are present. This hydrostratigraphic unit appears
continuous throughout the Site. Monitoring wells were set in the upper saturated zone to
assess groundwater quality and hydrologic conditions at the Site. Well screens generally
range between 6 and 12 feet below surface. Investigations indicate that the upper saturated
sandy zone is relatively thin and yields only limited volumes of groundwater when pumped or
bailed. However, the majority of wells set iri this zone have contained water sufficient for
monitoring and sampling purposes on each monitoring occasion since their installation. The
calculated hydraulic conductivities at selected monitoring wells ranged from 6.8 x 10* 10 6.8
x 107 centimeters per second (cm/sec) in the upper sand unit.

A second saturated zone was also identified during previous site investigations. Saturated
sediments were encouniered at depths of 25 to 30 feet near the Container Storage Area and
between 15 and 25 feet below surface near the northwestern and southeastern site perimeter.
The saturated strata in these locations generally consisted of silty sands that are overlain by
silty, sandy clays. The thickness of this hydrostratigraphic unit is unknown. Where both
saturated zones were encountered in the eastern portion of the site, the two zones were
separated by 12 to 14 feet of the siity, sandy clay unit. The estimated horizontal hydraulic
conductivity of the lower sand unit ranges from 2.6 x 10* to 1.1 x 107 cm/sec.

During the most recent groundwater perimeter well monitoring event in April 2000,
groundwater elevations at the site wells installed to shallow depths ranged between 746 and
754 feet above the National Geodetic Vertical Datum (NGVD). Preliminary investigations--
suggestupper groundwater flows toward the south-southwest in the northern part of the Site
and toward the north-niortheast in the southern part of the Site. The Aprﬂ 2000 data included
groundwater level measurements from perimeter wells only Although not determined, it is
suspected that the shallow overburden in the interior areas may be influenced by subsurface
structures (i.e. basements, underground utitities, etc.}. The first field event for the RFi
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includes installation of interior and perimeter monitoring well clusters to provide additional
information on groundwater flow conditions in the saturated zones.

Groundwater levels were also measured in April 2000 at wells screened in the deeper
saturated sand. Elevations ranged between approximately 738 and 741 feet NGVD.
Preliminary investigations suggest groundwater flows to the southwest in this zone. The first
field event for the RFI includes installation of interior and perimeter monitoring well clusters
to provide additional infermation on groundwater flow conditions in the lower saturated zone.

To date, no wells have been installed in the top of bedrock underlying the Site. Previous
investigations at the Delphi Flint East complex have included monitoring of groundwater
conditions in overburden at the Plant 500 and Plant 600/700 sites. These investigations and
those performed at the Site indicate that hydrogeologic conditions in the overburden at the
Flint Bast complex are laterally variable and do not correlate well over relatively short
distances in some areas.

The vertical groundwater flow component between saturated zones has not been fully
determined to date. The well installation task presented in later sections of this plan will
include pianned well cluster installations to evaluate vertical flow components as well as the
continuity of the clay unit beneath the Site.

Laboratory analysis of groundwater samples has indicated that groundwater in both saturated
zones contains concentrations of volatile organic compounds (VOCs). 1,1-Dichloroethene,
trlchloroethene 1,1,1 -trichloroethane and vinyl chloride were detected above Michigan
Department of Envxronmental Quality (MDEQ) Generic Cleanup Crlterla for potable
industrial use. Organic solvents have been detected in the groundwater _]l.lSt beyond the Site.

""" b oundary i in the northwest corner of the Site. In addition, these compounds have been
detected in groundwater at the southeast property boundary. In response to this finding, this
work plan includes a work scope item to determine the extent of the contamination in
groundwater on an expedited basis. Permanent well installations along the northwest and
southeast property boundaries are planned to provide additional groundwater quality
information.

2.8 Wetlands

Haley & Aldrich did not observe permanent or intermittent wetlands on or adjacent to the
Site. Review of U.S. Geological Survey’s topographic maps does not indicate the presence of
mappable wetlands within one mile of the Site. The closest surface water body is Gilkey
Creek, which is located approximately 0.2 miles south of the Site.
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2.9 Site and Regional Topography

The topography of the area around the Site is shown on Figure 1. Figure 1 is based on the
U.S. Geological Survey’s 7.5-minute topographic map of the Flint North quadrangle.

The ground surface elevation at the Site is approximately 760 feet above the NGVD. The Site
and surrounding area are generally flat and are developed. Subsurface investigations indicate
that fill is approximately 7 to 10 feet thick. This indicates that Site topography is roughly the
same as it was prior to development.

2.10  Surface Water Drainage

Based on the regional and Site topography, surface runoff in the vicinity of the Site drains
generally to the south toward Gilkey Creek. Gilkey Creek, a perennial stream, flows to the
west and joins the Flint River approximately 1.5 miles west of the Site.

According to the National Flood Insurance Program, the Site and surrounding areas are not
located in 100- or 500-year flood plains.

2.11  Site History

The Site was first developed in the early-1900s. The first structures were constructed on the
northwestern portion of the Site and housed ceramics manufacturing operations. These early
operations evolved into manufacturing of automobile components. The manufacturing plant
expanded over time and grew to roughly its current configuration by the 1950s.

Automobile componenis have been manufactured at the Site since early in its history. The
automotive products manufactured at the Site have included spark plugs, dashboard
components, fuel system components, and filter components. Currently the plant produces
spark plugs and automotive fuel pumps.

2.12  Site Features

'The Site covers close to 68 acres with about 60 percent occupied by buildings that comprise
approximately 1,800,000 square feet of floor space (Figure 2). Portions of the Site not
occupied by buildings are paved or landscaped. Railroad spurs occupy portions of the eastern
edge of the Site.

Process wastewater from plant operations, plus stormwater collected from portions of the roof
and from paved areas, (with the exception of parking areas), are collected and discharged in
underground sewer lines to wastewater lift stations located on Site. Storm water from the
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southern parking areas of the Site flows to the municipal stormwater system. From the
liftstations, wastewater is piped overhead to the Wastewater Treatment Plant (WWTP) located
south of Longway Boulevard near the southeast corner of the Site. The WWTP capacity is
not sufficient to handie flow from large storm events; therefore, during these evenis
stormwater overflow is directly discharged under permit to Gilkey Creek. Treated wastewater
is discharged from the WWTP to the City of Flint municipal sewer system.

Site records indicate one active underground storage tank (UST) is located at the Site and that
sixteen former USTs have been removed. According to Site records, four USTs were
remnoved from service but remain in place. These tank areas are discussed in Section III. The
current and former USTs have been used for the storage of chemicals, solvents, petroleum
products and waste materials.

There are 11 electrical substations with polychlorinated biphenyl (PCB)-containing
transformers present at the Site. The transformers were visually inspected during the October
2000 site visit and no evidence of releases were identified.

There are six satellite hazardous-waste accumulation areas (SAAs) located on Site. Once full,
containers of hazardous waste from the SAAs are stored for less than 90 days at the Container
Storage Area.

2.13  Cuorrent Manufacturing Operaticns
The following are the primary manufacturing processes associated at the Site:

Metal stamping

Grinding of metal parts

Metal machining operations using either water-soluble oil or mineral oil
Metal finishing operations including:

0 Electroplating, including nickel, zinc, tin, and specialty plating
0 Chemicai Conversion Coating

o Etching

o] Washing

Zinc Phosphating

Urethane Gasket Forming

Ceramic Glazing

Ceramic Substrate Firing

Plastic Injection Molding

Parts Assembly






RFI Work Plan
Delphi Plant 400
March 2003
Page 11

The plant also conducts a general store operation, shipping and receiving operations,
equipment and plant maintenance activities, and chemical treatment of water for recirculating
cooling-water systems.

2.14 Permits

A Part A permit application was filed to conduct RCRA-regulated storage of hazardous waste
at the Site. Hazardous wastes generated at the Site were stored on the interim-status
hazardous waste storage pad between [981 and 1988. In 1988, the sicrage area was closed.
Plant 400 has operated under RCRA as a hazardous waste generator since 1988. With the
interim clean closure of the Container Storage Area, as documented in the MDEQ leiter dated
13 February 1997, the facility operates as a generator-only facility.
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IiI. AREAS OF INTEREST TO BE INVESTIGATED

3.1 introduction

The purpose of this section is to describe the phases of work to be completed during the RFI,
provide brief descriptions of each AOI and sampling activities associated with each AOI.

The AOIs that were identified in the CCR for further investigation are summarized on Table 1
and illustrated on Figure 3. AOI-specitic chemicals of concern were developed based on the
chemical usage that occurred in each area. The general approach to selection of chemicals of
concern at each AQOI is as follows:

a. Petroleum impacted areas - TCL VOCs, TCL SVOCs, and TAL metals,
depending on the area.

b. Harardous waste areas, container areas and drum storage areas — TCL VOCs,
TCL SV(OCs and TAIL metals.

¢. Fire Training Area- TCL VOCs, TCL SVOCs, TCL PCBs, and TAL metals due
to the unknown nature of disposal activities.

d. Herbicides, pesticides, dioxins or furans wiil not be analyzed.

The RFI will be undertaken in iterative phases with the first field event (Ficld Event I)
consisting of the following:

1. Well Rehabilitation, Abandonment, and Replacement of Selected Monitoring
Wells

Well Installation for Site-wide Groundwater Characterization

Groundwater Characterization (AOI-48)

Hydrogeologic Testing and Groundwater Characterization

AOI Monitoring Well Instaliations and Groundwater Characterization

Soil Sampling and Analysis

Preliminary Exposure Assessment

Site Survey

Soil Background

W N e

The second field event (Field Event II) will be undertaken to continue characterizing
contaminated media and will include the following:

1. Install monitoring wells at specific AOIs where soil conditions warrant evaluation
of groundwater quality.

2. Install monitoring wells to delineate the extent of groundwater contamination
above acceptable levels.
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3. Sample soils at AOIs where additional information is necessary to support RFI
goals.

A more detailed discussion of data evaluation and decision criteria for data collection is
provided in Section IV of this plan.

The details of Field Event I are provided below and summarized in Table 2.
3.2 Field Event I

3.2.1 Task 1: Well Rehabilitation, Abandonment and Replacement of Selected
Monitoring Wells

A monitoring well survey was performed prior to Corrective Action to locate existing
monitoring wells at the Site, determine if they are in a useable condition and, if not,
determine rehabilitation/abandonment options. Based on the results of the survey and
other considerations such as well location, well depth, etc., Haley & Aldrich Inc. has
selected a subset of the existing well network to be used as part of the RF1. The wells
will be rehabilitated, as necessary, by replacing surface seals, installing locking caps
and conducting well development activities to remove sediment accumulations in the
wells, If these wells cannot be adequately rehabilitated, they will be abandoned and
replaced according to the procedures provided in the FSP. Table 3 lists existing
monitoring wells that will be utilized during the RF1. The locations of these wells are
shown on Figure 4.

3.2.2 Task 2: Well Installation for Site-wide Groundwater Characterization

Due to the size of the Site and the lack of existing Site-wide groundwater information,
investigation of groundwater conditions on a Site-wide basis is warranted. This task
will consist of the installation of well clusters along the perimeter of the Site and the
interior of the building as shown on Figure 5. The data gathered during, and
subsequent to well instatlation will be used to develop an understanding of
groundwater flow conditions and to determine vertical gradients. The groundwater
data will also confirm appropriate locations for well installations at individual AQOls.

Several of the well cluster installations are also intended to confirm previous
Geoprobe groundwater sampling results in the northwest and southeast property
boundaries of the Site (Figures 6 and 7).

As discussed previously, the thickness of the lower sand is currently unknown at the
Site. The drilling effort associated with this task will include determining the
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thickness of the lower sand. Due to the unknown nature of contaminant distribution at
the Site, the drilling will include casing off the upper sand in source areas (when clay
layer is present) prior to drilling into the lower sand to prevent the potential vertical
migration of contaminants during the drilling process.

Groundwater monitoring welis will be installed during this field event at the locations
shown in Figure 5. The rationale for their selection is as follows:

MW-4601D - This well will be clustered with existing well MW-4601 and the
two wells will be used to characterize groundwater flow conditions in and
between the upper and lower sand units in the northeastern section of the Site.

MW-46045 - This well will be clustered with existing well MW-4604 and the
two wells will be used to characterize groundwater flow conditions in the
lower sand unit, determine the thickness of the lower sand unit and the
vertical contaminant distribution in the northwestern section of the Site.

MW-4605D - This well will be clustered with existing well MW-4605 and the
two wells will be used to characterize groundwater flow conditions in the
lower sand unit, determine the thickness of the lower sand unit and the
vertical contaminant distribution in the northwestern section of the Site.

MW-46108 and MW-4610D - These wells will be clustered with MW-4610
and the three wells will be used to characterize groundwater flow conditions
in and between the upper and lower sand units, determine the thickness of the
lower sand unit and the vertical contaminant distribution in the southeastern
section of the Site.

MW-46158 - This well will be clustered with existing well MW-4615 and the
two wells will be used to characterize groundwater flow conditions in and
between the upper and lower sand units in the eastern section of the Site. In
addition, the wells will provide information regarding groundwater quality
along the southeast property boundary of the Site.

MW-46235 and MW-4623D ~ These new wells will be clustered and they will
be used to characterize groundwater flow conditions in the lower sand unit,
determine the thickness of the lower sand unit and the vertical contaminant
distribution in the northwestern section of the Site.

MW-4620S and MW-46200, MW-462185 and MW-462112, MW-46228 and
MW-4622D (all new) - These wells will be clustered and they will be used to
characterize groundwater flow conditions in and between the upper and lower
sand units in the interior portion of the Site.
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Shallow wells will be installed into the upper sand and the deep wells will be installed
into the upper portion of the lower sand. Monitoring wells will consist of a 10-foot,
2-inch diameter PYC well screen (No. 10 slot size), and a 2-inch diameter PVC riser.
Details of well installation procedures are provided in the FSP. As stated previously,
due to the unknown nature of contaminant distribution at the Site, the drilling will
include casing off the upper sand in source areas (when clay layer is present) prior to
drilling into the lower sand to prevent the potential vertical migration of contaminants
during the drilling process.

Up to three soil samples will be collected from each bering to evaluaie soil quality. at
each cluster location. One sample will be collected from 0 to 2 feet bgs to evaluate
direct contact exposures. Another sample will be collected from 8 to 10 feet to
evaluate construction worker exposures. A third sample will be collected directly
above the water table. A fourth sample may be collected between the samples if
contamination is indicated by field screening of samples with a portable
photoionization detector (PID) and/or visual observation. The number of samples
may vary depending on the depth to groundwater. The samples will be analyzed for
TCL VOCs, TCL SVOCs, TCL PCBs, and TAL metals.

Task 3: Groundwater Characterization (AGI-48)

As previously described in the CCR, contaminants have been detected on and off-Site
along the northwest corner of the Site. The location of previous Geoprobe®
groundwater grab samples are illustrated in Figure 6 and the data is presented in the
CCR. The southeast Site boundary has also been investigated for contaminants in
groundwater using Geoprobe® grab sampling methods. The resuits of this effort
indicated contaminants are present at the Site boundary along the northwest corner of
the site (IFigure 6). Based on these resuits, this RFI task is required t¢ characterize
the extent and potential source of groundwater contamination and to confirm earlier
Geoprobe® results with permanent well installations. Accordingly, this task consists
of the installation of Geoprobe® borings, installation of permanent monitoring wells
along the northwest property boundary of the Site and sampling existing wells to
investigate groundwater and the potential off-site groundwater contamination
migration.

Northwest
The work scope for the northwest property boundary will consist of 1) installation of

permanent wells at the Site boundary to confirm the lateral extent of contamination
determined by the earlier Geoprobe sampling, and 2) further Geoprobe groundwater
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grab sampling to delineate and characterize the extent and potential source of the
contamination.

Monitoring wells to be used to confirm the lateral extent of contamination at the Site
boundary includes existing wells MW-4603, MW-4604 and MW-4605, and wells
MW-4604D, MW-4605D, MW-4623S, and MW-4623D installed as part of Task 2
above.

The data gathered during and subsequent to well installation will also be used te aid in
the understanding of groundwater flow conditions and evaluate the vertical extent of
contaminants in the groundwater in this area.

As previously discussed, the clay layer that separates the upper and lower sand unit is
not present in the northwest area And the thickness of the lower sand is unknown. In
addmon the Vq_rtical extent of contamination has not been delineated. Borings for
MW-4604D, MW-4605D and MW-4623D will be installed to the first confining layer
beneath the saturated sand layer (if present). MW-4623S will be installed '
approximately 25 feet bgs. Sampling and analysis of these monitoring wells are

discussed above in Section 3.2.2.

To expedite the delineation and characterization of the chlorinated compounds in
groundwater, groundwater samples will be collected using Geoprobe® sampling
technology. Samples will be analyzed by a mobile laboratory with select confirmation.
samples submitted to the contract laboratory for TCL VOCs analy51s [f the mobile
laboraiory is not deployed on-Site at the time of sampling, the samples will be
submitted to the contract laboratory for TCL VOC analysis.

Sample locations will be identified in the field based on results from previous sample
analyses and field resuits from the mobile laboratory. Samples may be collected in
city right-of-ways, on commercial or residential properties or on-Site as required to
delineate and characterize the groundwater. Access to city, commercial or residential
property will be gained prior to sampling.

Continuous soil samples will be collected from approximately 50% of the sampling
locations to determine soil siratigraphy. At locations where soil samples are
collected, up to two soil samples from the saturated zones may be submitted to the
laboratory for total organic carbon analysis.

At each sample locatmn one groundwater sample will be collected from the shallow
saturated zone, when presént, and up to two sarmples will be collected from the second
saturated zone from appromma!:ely 20 ft and 30 ft bgs Samples will be collected from
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the Geoprobe® borings using the water column lift method. If groundwater cannot be
obtained, soil samples will be collected from the desired depths. o

The samples will be transported to a certified mobile laboratory deployed on-Site for
analysis of TCE, DCE, and vinyl chloride. The mobile laboratory will analyze
samples for this short list of target compounds to maximize the number of samples
analyzed during the field event. A second set of samples will be collected and
preserved in accordance with the ¥SP for potential confirmation analysis by the
contract laboratory for TCL VOCs.

The criteria for field delineation of the lateral extent of the chlorinated compounds in
groundwater are two adjacent groundwater sample location results for the target
compounds below the mobile laboratory detection limits. The results of this sampling
event will be used to determine placement of permanent Site monitoring wells as
needed.

If required, a separate Interim Measures Work Plan will be developed to address
migration control and source area investigation.

Southeast
The following will be completed during Field Event I in the southeast area of the Site:

B MW-4610D will be installed and clustered with the existing well MW-4610
and MW-46105 (discussed in Section 3.2.2).

E Groundwater samples will be collected from the above wells and MW-4117
and MW-4118. Sampling and analysis of these wells is discussed in Section
3.2.2.

= The above groundwater samples will be analyzed for TCL VOCs.

& A 4-point sampling grid will be instalied as illustrated in IYigure 7 to delineate
chlorinated compounds in groundwater in the area. The proposed sampling
locations are approximately 75 to 100 feet apart. Continuous split spoon
sampling using Geoprobe drilling will be collected to obtain additional
information about the soil stratigraphy in the area. At each sample location,
two groundwater samples will be collected from each boring using the water
column lift method from the upper and lower sand zones. If groundwater
cannot be retrieved from the boring, saturated soil will be collected from the
target intervals.
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& The groundwater and/or soil samples from the Geoprobe sampling will be
analyzed for TCA, TCE, DCE, and vinyl chloride by the certified mobile
laboratory.

The Geoprobe groundwater data collected as part of this task will be used to
identify permanent well locations necessary to delineate the extent of
contamination. The permanent wells will be installed as part of Field Event,
1. In addition to the above investigative work, soil borings will be installed
around GP-4013 to delineate petroleum-based compounds that were detected
in the boring for GP-4013. These soil borings are illustrated on Figure 7. A
minimum of two soil samples will be collected from each boring. One sample
will be collected from Oto2 feet bgs to evaluate direct contact exXposures.
Another sample will be collected from directly above the water table. A third
sample may be collected between the shallow and deep §aimples if
contamination is indicated by field screening of samples with a portable PID

and/or visual observation. Samples will be analyzed for TCL VOCs and TCL
SVOCs.

3.2.4 Task 4: Hydrogeologic Testing and Groundwater Characterization

The existing and new monitoring wells from Tasks 1, 2, and 3 above, will be used to
collect water levels, test for hydraulic conductivity using slug tests, and sampled to
gather groundwater quality information. The FSP contains the procedures to be
followed for the above hydrogeologic testing activities.

In addition, the welis in the network (Figures 4 and 5) will be surveyed as part of
Task 8 for horizontal and vertical control, {North American Vertical Datum or
NAVD). Survey elevations will be to the nearest 0.01 feet. The water level and
survey information will be used to calculate the water level elevations in individual
wells. These data will subsequently be contoured to determine groundwater flow
direction in the upper and lower saturated zones. These data will also be used to
estimaie the groundwater flux between the upper and lower saturated zones. Fifteen
existing monitoring wells (Figure 4) and fourteen newly installed monitoring wells
(IFigure 5) will be sampled for groundwater characterization. The wells will be
sampled according to the procedures provided in the FSP and samples will be
analyzed for TCL VOCs, TCL SVQCs, TCL PCBs, and TAIL metals. The
groundwater quality data will be used to evaluate groundwater quality conditions at
the Site. In addition, the groundwater analytical data will be considered in selecting
appropriate groundwater analyses to be undertaken during subsequent field events.
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3.2.5 Task 5: AOI Monitoring Well Installations and Groundwater Characterization

In order to delineate the nature and extent, if any, of groundwater contamination,
wells will be installed into the upper and lower sand zones. Monitoring wells will
consist of a 10-foot (when possible}, 2-inch diameter PVC well screen (No. 10 slot
size), and a 2-inch diameter PVC riser. Details of the installation procedures are
provided in the FSP. A minimum of three soil samples will be coilected from each
horing to evaluate soil quality conditions unless shallow groundwater conditions do
not allow collection of the deeper samples. One sample will be coilected from 0 to 2
bgs to evaluaie direct contact exposures. Another sample will be collected from & to
10 feet to evaluate construction worker exposures. A third sample will be collected
directly above the water table. A fourth sample may be collected between the samples
if contamination is indicated by field screening of samples with a portable PID and/or
visual observation. The soil samples will be analyzed as indicated for each AOI being
investigated.

AO] 8 - Former Hard Chrome Plating Line (Building #4082)

The Former Hard Chrome Plating Line was installed in 1967 and operations were
ceased in the mid-1990’s. The area consists of a concrete pad, containment trenches,
and two subgrade fiberglass-lined concrete vaults used to hold plating-related
materials.

On June 1, 1987, it was reported that a release of chromic acid from an unknown
source had occurred to a storm sewer (WC51) that was connected to the WWTP. In
1992, an investigation to determine potential sources of hexavalent chromium detected
in the storm sewer was conducted. The investigation included a soil and groundwater
sampling program around the Hard Chrome Plating Line and along associated
underground piping. The investigation identified hexavalent chromium in soil
samples collected in shallow soil along an abandoned process line. The
concentrations of hexavalent chromium were documented as “none detected,” “very
trace,” or “detected,” therefore, no comparison to MDEQ Generic Clean-up Criteria
is possible. The results indicated that hexavalent chromium was not present in
groundwater surrounding the hard chrome plater.

Routine sampling of the storm sewer sump WC51 has been performed since 1986.
Concentrations of hexavalent chromium ranged from non-detect to 150 mg/L. After
the Hard Chrome Plating operations were discontinued, the concentrations of
hexavalent chromium in the storm sewer ranged from non-detect to 0.2 mg/L.

The Documentation of Due Care Compliance identified 2 maximum concentration of
hexavalent chromium in groundwater at 140 mg/L. However, the groundwater
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concentrations cited appears to have been based on an interpretation that the
stormwater sampling results were representative of groundwater. The concentration
of hexavalent chromium in groundwater is not directly known, therefore one
monitoring well cluster (MW-46225 & D2, discussed in Task 2) will be installed and is
intended to characterize groundwater quality in the vicinity of the Former Hard
Chrome Plating Line. In addition, a minimum of one soil boring will be drilled in the
area. Soil and groundwater samples will be obtained according to procedures in the
FSP and analyzed for TAL metals, hexavalent chromium, and cyanide.

AQI 13 - Gridley Area

The Gridley Area is located in Building #4041, north of the former Power House.
Operations in the Gridley Area involve metal machining operations. Scrap metal
chips from the Gridley Area machining operations are collected and transporied

through a pipe along the roof to the chip collection area in the Automatic Screw
Machine Basement (AQCI 23).

Two tanks (#4005 and #4057) are associated with the Gridley Area. Tank #4005 was
a 6,000-gallon UST used to store Clear Tex (a petroleum-based product). Tank
#4005 was removed from service in December 1990 and replaced by Tank #4057, a
2,000-gallon above-ground storage which is used to store MTJ 468 Cutting Oil. In
October 1991, an investigation of potential releases from Tank #4005 indicated the
presence of benzene, toluene, ethylbenzene, and xylenes (BTEX) and total petroleum
hydrocarbons (TPH) (9,000 mg/kg to 80,000 mg/kg) in soil samples.

Sampling of the monitoring wells in November 1991 indicated the presence of
benzene, toluene, and xylenes in groundwater. Re- samphng of monitoring wells in
February 1992 detected Light Non-Aqueous Phase Liquid (LNAPL) in one
monitoring well. Sampies of oils used in machining operations exhibited similar
chromatographic signatures to that of the LNAPL encountered in the well. Based on
groundwater elevations measured in June and September 1993, Environmental
Consulting & Technology, Inc. (ECT) concluded that groundwater flow direction
under the Gridley Area was to the northeast. ECT estimated the total volume of
LNAPL beneath the Gridley area at 37,000 gallons.

ECT installed five free product recovery weils and approximately 14 monitoring wells
in the Gridley area. Soil concentrations of metals, BTEX and Polynuclear Aromatic
Hydrocarbons (PAHs) were less than Michigan Generic Cleanup Criteria (or /
Statewide Default Background for certain metals).”‘Groundwater concentrations for
BTEX, MTBE, and PAHs were less than MDEQ Generic Cleanup Criteria.

Free product remains beneath the Gridiey area.
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Although the groundwater does not appear to be impacted by hazardous waste or
hazardous constituents, free product remains in the area; accordingly, a Free Product
Evaluation and Recovery Interim Measure will be implemented. A work plan for this

__ act1v1ty is currently bemg prepared and will be submitied under separate cover. In the

TCL SVOCS, TAIL Metals, viscosity, and density.
Task 6: Soil Sampling and Analysis

The AQTs that were identified in the CCR for further investigation are shown on
Table 1. The general investigation approach to determine if a release of chemicals of
concern has occurred at these AOIs includes soil sampling, visual assessment, and
field screening, as follows:

E All soil sampling will be biased to areas most likely to encounter the
maximun contaminant levels at each AOIL. For example, soil samples will be
collected beneath through-going cracks at AQIs with cracked
pavemeni/concrete. 'The use of biased samples allows fewer borings to be
drilled during the first field event and is most useful for screening out AOIs
based on likely maximum concentrations. A minimum of three borings will
be drilled at each AOIL. For larger areas where thére are more than three
areas of potential contamination (for example, AQI-25 - Former Fire Training
Area), the number of borings will be determined by the size and nature of
discrete disposal areas. This will allow one biased sample for each discrete
disposal area.

B Boring depths will be to the top of the water table, which is approximately
five' et. A minimum of three s6il samples will be collected from each
“boriiig unless ‘shallow groundwater conditions do not allow collection of the
deeper samples. One sample will be collected from 0 to 2 feet bgs to evaluate
direct contact exposures. Another sample will be collected from 8 to 10 feet
bgs to evaluate construction worker exposures. A third sample will be
collected directly above the water table. A fourth sampie may be collected
between the samples if contamination is indicated by field screening of
samplies with a portable PID and/or visual observation.

B As noted throughout this plan, the depth to water at some areas of the Site can
be relatively shallow. Also, several of the AOIs discussed below may have
had releases at depths (i.e. tanks, sewers, sumps) that may be below the water
table. Accordingly, the above soil sampling procedure may not be adequate
for those AQOls where releases may have occurred below the water table. In
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these cases, groundwater grab samples will be obtained using Geoprobe
sampling methods in lien of deeper soil sampling. The Geoprobe
groundwater sampling method is provided in the FSP and AOIls where this
sampling may be required are highlighted below.

B Soil sampling and decontamination of field sampling equipment will be
undertaken according to the procedures provided in the FSP. Details on soil
sampling at individual AOlIs are provided below.

AOI 9 - Barrel, Rack, and Ut Plating Lines

The Barrel, Rack and U1l Plating Lines are located in Buildings- #4051 and #4050,
west of the former Hard Chrome Plater (AOI 8). Based on Site plans and interviews
with Site personnel, plating operations began in this area in the 1950s. The
operations currently conducted in this area include nickel, zinc, copper, and tin
plating. Each platmg line is contamed within a trenched network. The trenches and
wastewater frorn the plating area rs transferred to the WWTP segregated from other
process waste Visual mspeetlon of the sumps was not possible during the Site visit.

Four soil berings will be drilled and biased toward areas most likely to encounter
maximum contaminant levels. Actual boring locations will be determined in the field.
Soil samples collected from this area will be analyzed for TAL metals.

If the depth to groundwater is shallower than the suspected release depth at this AOI,
one Geoprobe groundwater grab sample per boring will be analyzed for the above
parameters.

AOI 14 - Phosphater

The Phosphater is located in Building #4081. According to Site personnel, the
phosphater process involves the treatment of metal parts using iron- and nickel-sulfate
cleaners and sulfuric acid. Wastewater from the phosphater is collected in an.onsite
process sewer that transported. material to the Delphi. WWTP. In the mid-1990’s, the
process séwer line from the phosphater was discovered to be corroded beneath
Building #4081. The sewer line was lined and repaired in place.

An investigation on the potential impact of the sewer line on the subsurface was not
perforimed, therefore three borings will be drilled along the formerly compromised
process sewer line. Actual horing locations will be determined in the field based on
information provided by facility personnel familiar with the process sewer line
location. Soil samples will be analyzed for TAL metals and cyanide.
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If the depth to groundwater is shallower than the suspected release depth at this AOI,
one Geoprobe groundwater grab sample per boring will be analvzed for the above
parameters.

AOI 16 - Udylite Coating

The Udylite Coating or spark piug blackener is located in Building #4081. The
process uses Pentrate LM to generate a black oxide coating on spark plug
components. The composition of Pentrate LM includes 30-40% sodium hydroxide,
water and sodium nifrate. In addition to the Pentrate 1M, the process can include the
use of a sulfuric or hydrochloric acid wash. Approximately 1,690 1bs. of caustic
sludge waste is generated per year by the process and is collected and disposed at an
off-site landfiil. Wastewater from the process is sent to the Delphi WWTP.

According to Site personnel, spills within the containment and trench system around
the Udylite plater have occurred. During the Site visit, deteriorated concrete within
the containment pad and trench system was noted.

Due to the past releases that have occurred on deteriorated concrete, three soil borings
will be drilled and biased toward areas most likely to encounter maximum
contaminant levels. Actual boring locations will be determined in the field. Soil
samples will be analyzed for TCL SVOCs, TAL metals, and cyanide.

If the depth to groundwater is shallower than the suspected release depth at this AOI,
one Geoprobe groundwater grab sample per boring will be analyzed for the above
parameters.

AQI 18 - Former Zinc Dichromate Plating Lines {West Plating Lines)

The Zinc Dichromate Plating Lines are located in Building #4100. There were
formerly three Zinc Dichromate Plating Lines in operation up to the early 1990s.

One of the plating lines has been removed. Two of the plating lines remain but are no
longér in service. Site personnel and Site records indicated a release from the
adjacent Former Zinc Hydroxide Tanks (AOI 19). Based on visual observations by
Haley & Aldrich personnel during the Site visit, the concrete pads and containment
trenches were worn but appeared intact. A plating waste sump was identified within
the containment area but inspection of the sump was not feasible during the Site visit.

Three borings will be drilled adjacent to-the plating waste sump and the worn concrete
area. Actial boring locations will be determined in the field based on information
provided by facility personnel familiar with the tank location. Soil samples will be
analyzed for TAL metals and cyanide.
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If the depth to groundwater is shallower than the suspected release depth at this AQI,
one Geoprobe groundwater grab sample per boring will be analyzed for the above
parameters.

AQI 21 - Used Oil UST (Tanks #4032 and #4033)

USTs #4032 and #4033 are located beneath Building #4091. This building is
currently used as an auditorinm. According to Site records, Tanks #4032 and #4033
are 3,000-gallon and 10,000-galion capacity, respectively. Tank #4032 was used to
store ClearTex. According to Site personnei, Tank #4033 may have been utilized to
store used oil but was filled with concrete in 1980. Although, the tank is listed as
having been removed from service, the date removed from service and the current
condition (removed or filled in place) is not known.

Five borings will be drilled-adjacent to the tanks. Actual boring locations will be
‘determined in the field based on information provided by facility personnel familiar
with the tank location. Soil samples will be analyzed for TCL VOCs, TCL 5VOCs,
TCL PCBs, and TAL metals,

If the depth to groundwater is shallower than the suspected release depth at this AOL,
one Geoprobe groundwater grab sample per boring will be analyzed for the above
parameters.

AOI 23 - Automatic Screw Machine Basement

The Automatic Screw Machine Basement located in Building #4133, The basement
arca is used to collect and distribute lubricating oils from the screw machines located
on the main floor of Building #4133, During the Site visit, an oil seep was noted
along the southern wali of the basement. It is noted that the Chip Collection Area
(AOI 22} is located adjacent (southwest) of the Automatic Screw Machine Basement.
Two sumps are located in the basement along the southeast and southwest walls and
could not be observed.

Due to the inability to observe the condition of the sumps and the presence of the
observed oil seep, three soil borings will be drilled adjacent to the sump and near the
oil seep. Actual boring locations will be determined in the field. Soil samples will be
analyzed for TCL. VOCs, TCL SVOCs, TCL PCBs, TAL metals. If depth to
groundwater is shallower than the suspected release depth at this AOI, one Geoprobe
groundwater grab sample per boring will be analyzed for the above parameters.

AQI 25 - Former Fire Training Area
The former fire training area is located east of Building #4175 at the edge of a
concrete pad. According to Site personnel, the concrete area was used to demonstrate
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and train Site personnel in the use of fire extinguishers. Site personnel did not have
knowledge of specific fire training activities or the potential for a release in this area.
Fire Department personnel were not available for interview to determine how any
residual materials from the training exercises were handled. No evidence of a release
was observed by Haley & Aldrich personnel during the Site visit.

The potential for a release in this area could not be determined, therefore five soil
borings will be drilled in this area along the edge of the concrete in exposed soﬂ
“Actual boring locations will be determined in the field with the aid of Site personnel
familiar with former activities in the area. Soil samples will be analyzed for TCL
VOCs, TCL SVOCs, TCL PCBs, TAL metals.

AOI 27 - Pump House/Lift Station and Eastern Process Sewer

The process wastewater sewer Pump House and Lift Station is located at Building
#4171. According to Site personnel, a depression was forming on the south side-of
the Lift Station due t0.a damaged sewer line. In addition, in the mid- 19905
approxnnately 100 yards of process wastewater sewer line north of the lift station was
dlscovered to be corroded. The Tine was répaired in place. =

Due to the potential for a release from the sewer prior to repair, ten soil borings will
be drilled along the sewer line and adjacent to the pump house. Actual boring
locations-will.be determined-in-the field. "Soil samples will be analyzed for TCL
VOCs, TCL SVOCs, TCL PCBs, TAL metals.

If the depth to groundwater is shallower than the suspected release depth at this AOI,
one Geoprobe groundwater grab sample per boring will be analyzed for the above
parameters,

AOI 31 - Former Diesel UST Area (Tank #4052)

According to Site records, a 500-gallen UST was located between Buildings #4131
and #4095. The tank was used to store diesel oil. The tank was removed in
December 1989, at which time six soil samples were collected from the excavation
and analyzed for BTEX. The soil sample results were less than MDEQ Generic
Cleanup Criteria. However, PAHs were not analyzed and may be more appropriate
indicators of potential releases of diesel oil.

Due to the above-noted limitations of previous sampling results, one soil boring will-
be drilled adjacent___po the former tank locations. The actual boring location will be

determined in the field. Soil sattiples will be analyzed for TCL VOCs and TCL
SVOCs.
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If the depth fo groundwater is shallower than the suspected release depth at this AOI,
one Geoprobe groundwater grab sample per boring will be analyzed for the above
parameters.

AQT 37 - Former Used Viscor UST & Sump Collection System

Tanks 4053 & 4054 and the associated Sump Collection System are located east of
Building #4100. Tank 4053 is a 3,000-gallon capacity and stores virgin Viscor 381,
and Tank 4054 stored used Viscor 381, a product used in the testing of fuel pumps.
Used Viscor 381 was collected from the fuel pump testing area via underground
piping connected to a sump housed in the northeast corner of Building #4100. The
used Viscor 381 was then piped over the rocf to Tank 4054.

Tank 4054 was managed as a Generator Underground Storage Tank under MDEQ
Hazardous Waste Management regulations. Tank 4054 was cleaned and removed
from service in September 1997. The MDEQ approved the closure of Tank 4054 as a
Generator Underground Storage Tank in a letter dated 16 June 1998. Tank 4053 is
still used to store virgin Viscor 381. Site personnel interviewed had no knowledge of
a release associated with the tanks or collection system. The sump was fﬂled with
concrete in 1997

Since the sump has been filled and was unable to be visually inspected during the Site
visit, one soil boring will be drilled and biased toward areas most likely to encounter
max1mum contaminant levels. The actual boring location will be determined in the
field. Samples will be analyzed for TCL VOCs, and TCI. SVOCs.

AQI 45 - Compactor

The below grade Compactor is located in Building #4085 near the by-products area.
This Compactor crushes scrap metal for recycling. Small amounts of oil periodically
accumulate in the bottom of the vault. The oil drains to a collection sump in the vault
where it is pumped into a 330-gallon portable tank (tote).

According to Site records, the oil in the tote was sampled and PCBs were detected in
the samples These results prompted sampling of the vault floor and PCBs were
detected in these wipe samples. A release was reported to the National Response
Center (NRC) on October 31, 1996. Several rounds of cleaning of the vault and

sump and subsequent wipe sampling took place in November 1996. The extent of
PCB COntammatlon beyond the Vault and sump of the Compactor was not determined.

Since the potential for a release to the adjacent soils cannot be determined, three soil
borings will be drilled adjacent to the compactor. Actual boring locations wiil be
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determined in the field. Soil samples will be analyzed for TCL VOCs, TCL 5VOCs,
TCL PCRBs, TAL Metals, and cyanide.

Task 7: Preliminary Exposure Assessment

A prelitninary qualitative assessinent will be conducted to characierize potential
human exposures to environmental media at and adjacent to the Site. As part of this
task, the current and reasonably expected future land and groundwater uses will be
determined. In addition, potential exposure pathways by which on-site and off:site
human €xposures to constituents released from an AOI could occur will be identified.

A preliminary qualitative ecological assessment will be undertaken o 1dent1fy
potential ecologxcal receptors. The assessment will include the identification of
primary vegetation cover-types and dominant plant communities in terrestrial and
wetland habitats, and a description of submerged and emergent habitat type and fish
and inveriebrate communities in aquatic habitats. The presence of birds and other
wildlife will be determined by sight, sign, and song, and the presence or absence of
special status species (e.g., threatened or endangered species) will be determined for
the site area. Estimates of the aerial extent (e.g., in acres) of each habitat type will be
derived from the aerial photographs using existing Geographic Information Systems
(GIS) tools. As part of the assessment, the potential presence of wetlands will be
assessed. The preliminary wetlands assessment will include visual observations of
wetlands indications including the presence of wetlands flora and soil types indicative
of wetlands environments. The data from this task will be used to determine if any
sensitive ecological environments are present at the Site, to determine the potential
presence of wetlands and to determine the potential for the presence of threatened or
endangered species.

The habitat characterization will include a discussion of rescurces that might be
provided to ecological receptors under current conditions as well as future site uses.
Information developed during the habitat characterization will be evaluated with
respect to data regarding the nature and extent of contamination at the site to
determine whether there are any complete pathways of exposure o potential sensitive
ecological receptors at the site. -

Task 8: Site Survey

A site survey to determine elevations and locations of well instaliations, soil borings,
etc, described above (Tasks 1, 2, 3, 5, 6, and 7), will be completed. It is noted that
the Site survey will be undertaken pericdically to allow for collection of timely and
critical survey data. This includes surveying the wells installed during Task 2 after
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their installation to allow for a timely evaluation of groundwater flow direction. Soil
borings will alsc be surveyed after their installation to allow for timely boring log
preparation.

3.2.9 Task 9: Seil Background

Due to limited undeveloped areas on site, soil samples collected during Task 2 from
eight of the nine locations (MW—4622 series excluded) (Flgure 5) from a depth of 0 -
2 feet bgs will be evaluated for use as natural background soil concentranons These
areas, with the exception of the excluded MW-4622 series, were selected for spatial
coverage of the site, and are not associated with an AOI likely to contribute inorganic
constituents to the surface soif. These samples will be evaluated to determine if the
soil is impacted by site operations and construction ,and if samples are of natural
(non-fill) material. Based on evaluation of the soil data collected during Field Event
#1, additional background samples, as required, will be collected during Field Event
#2.

33 Field Event II - Additional AQI Characterization

Momitoring Well Installations and Groundwater Characterization

At AOIs where soils have been impacted by chemicals of concern at concentrations that would
likely impact groundwater, one shallow sand monitoring well will be instatled at the location
most likely to encounter groundwater contamination (i.e. at the downgradient edge of the
AQI). The wells will be installed, developed, and hydraulic conductivity tested according to
procedures in the FSP. After well installation, water levels will be obtained according to the
procedures in the FSP. In addition, the newly installed wells will be surveyed for horizontal
and vertical control. Survey elevations will be to the nearest 0.01 feet. The water level and
survey information will be used to calculate the water level elevations in individual wells.
These data will subsequently be contoured to determine groundwater flow direction.

The newly installed monitoring wells will be sampled according to the procedures described in
the FSP. Groundwater sample analysis will consist of those chemicals of concern identified
during the soil sampling activities at individual AGls. The work scope for this groundwater
sampling and analysis will be developed based on an evaluation of data collected during Field
Event I. A work scope for additional sampling will be developed if required, and appended to
this document after Field Event I data are evaluated.

Additionai groundwater monitoring wells will be installed downgradient of areas with
concentrations of constituents of concern greater than applicable screening criteria. Well
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installations will continue until the extent of contamination above applicable screening criteria
is delineated.

Subsequent sampling rounds will include analytes detected above screening criteria from any
of the sampled wells. An addendum to this work plan will be prepared providing the details
of routine/periodic groundwater monitoring. The addendum will include a subset of wells to
be monitored, the analyses to be performed and the frequency to be monitored to demonstrate
groundwater environmental indicators have been met.

In addition to AOIs identified during Field Event #1 activities, the following ACIs will be
investigated during Field Event #2.

AQI 11 - Execufive Garage Area

The Executive Garage Area is located in Building #4070 on the east side of the main
manufacturing facility. Previous investigations of releases of petroleum products were
performed at former USTs located in the outdoor areas surrounding the Executive Garage.
The five USTs (Tanks #4007, 4034, 4035, 4036, and 4039) were utilized for gasoline storage.
Tanks 4007, 4034, 4035, and 4036 were removed from the Site. According to Site records,
Tank 4039 was filled in place with sand and the condition of the tank at the time of closure is
unknown. Further investigation is not warranted in the Tank Areas that include Tanks 4007,
4034, 4035, and 4036,

Tank #4039

Based on Site records, Tank 4039 was closed in place by filling with sand in 1978. No
closure samples were collected. The condition, integrity, and content of Tank #4039 prior to
filling is unknown and the area of groundwater use restriction borders the area in which Tank
#4039 was reported.

Due to its proximity to the groundwater use restriction area, AOI 11 Wﬂl be investigated i in

Field Event #1

AOT 22 - Chip Cellection Area

The Chip Collection Area is located between Buildings #4107 and #4100. The Chip
Collection Area is used to collect metal chips from the machining operations at the Gridley
Area (AQI 13) in Building #4141 and the Automatic Screw Machines located in Building
#4107 and #4133. Chips from these machining operations are transported in piping extending
along the roof the Chip Collection Area which is an open tractor trailer located in a gravel
covered alcove between the buildings. According to Site personnel, this area has been used to
collect chips for over 25 years. Staining was noted on the gravel around the chip collection
trailer and on the roof under the piping from the Gridley area.
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Due to the presence of staining on gravel in the area, two monitoring wells will be installed
and are intended to characterize groundwater quality in the vicinity of the Chip Collection ™
Area. Groundwater samples will be obtained according to procedures in the FSP and analyzed
for TCL VOCs, TCL SVOCs, TCL PCBs, and TAL Metals.

AQOI 40 - Former Oleum UST (Tank #4023}

According to Site records, a 10,000-gallon UST was located east of Building #4050. Site
records indicate the approximate historic location of the tank and that the tank was removed in
the 1960°s and contained Oleum, which was used as a lubricant for the extrusion of fuel
fiiters. Site personnel interviewed had no knowledge of a release from the Former Oleum
UST. However, the condition of the UST at the time of removal is unknown.

Since the condition of the tank at the time of removal is unknown, one monitoring well will be
instalied in the vicinity of the former tank-location. - Groundwater samples will be obtained
according to procedures in the FSP and analyzed for TCL VOCs, TCL SVOCs, and TCL
PCBs.

Soil Sampling and Analysis

Additional soil sampling may be required to further evaluate soil quality at selected AOIs
including sump and sewer locations. The work scope for additional soil sampling and analysis
will be developed based on an evaluation of data collected during Field Event . A work
scope for additional sampling will be developed if required, and appended to this document
after Field Event I data are evaluated.

34 AQTs in the Process of MDE() Closure

The following AOI was a Hazardous Waste Management Unit (HWMU) undergoing closure
: under the jurisdiction and direction of the MDEQ. However, it is understood that.the MDEQ
will allow corrective actions at the Container.Storage. Area (AOI 26) to proceed under the
VCA agreement between the U.S. EPA and Delphi (19 September 2002).

% AOI 26 - Container Storage Area

The Container Storage Area is located in the southeastern portion of the Site cast of Building
#4046. It was constructed in the 1940s and has been in continuous use for container storage
since that time. The Container Storage Area was used primarily for the storage of drums and
stnaller containers of hazardous wastes prior to transportation for disposal off-site. Materials
stored included ignitable and corrosive liquids, waste paints and paint sludges containing
metals and hydrocarbon solvenis, wasie chlorinated solvents, and nickel-, cyanide- and
cadmium-containing materials. All wastes were generated from plant operations.
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The Container Storage Area was used for interim-status hazardous-waste storage between
1981 and 1988. In 1988, Delphi elected to close the storage area instead of obtaining a Part B
permanent status RCRA permit. The siorage area is now used as a less-than-90-day- storage
area for hazardous wastes.

Closure of the Container Storage Area consisted of decontamination of the storage pad and
staging areas. This was followed by a sampling and analysis program to determine if waste
management practices during the interim status period resulted in soil and/or groundwater
impact.

Results of the assessment indicated the presence of VOC contamination in soils and
groundwater near the storage area greater. than MDEQ Generic Cleanup Criteria. Results
suggested that at least some of the observed impact was the result of waste management
activities. Contamination was found in soils under concrete structures and in groundwater.
The groundwater contamination was found to be limited to the uppermost saturated zone.
There was no evidence to suggest that a lower saturated zone, located under 10 to 14 feet of
confining clay, was adversely impaired. Based on these findings, clean closure of the
Container Storage Area was not possible.

As stated above, Delphi converted this area to a less than 90-day accumulation unit. Closure
activities including addressing hazardous constituents in contaminated media will be
undertaken o complete the closure process. It is understood that the MDEQ will allow closure
of the area to be completed under this Voluntary Corrective Action between Delphi and U.S.
EPA Region V.

During Field Event I, groundwater samples will be collected from 14 of the existing
monitoring wells around the Container Storage Area (Flgure 4). These wells will be sampled
for TCL VOCs, TCL SVOCs, TCL PCB§; and TAL metals. In addition, 4 groundwater
samples will be analyzed for MINA analytical parameters to aid in the evaluation of natural
attenuation end points and rates at the Site. These natural attenuation parameters include
alkalinity, carbon dioxide, iron (II), pH, conductivity, temperature, redox potential, dissolved
oxygen, chloride, nitrate, Kjeldahl nitrogen, ammonia nitrogen, sulfate, phosphorous, total
iron, dissolved and total manganese, methane, ethane, ethene, total organic carbon and
dissolved organic carbon. These data will be used to determine the current extent of
groundwater contamination, to evaluate the potential remediation systems and 1f requrred to
"develop mternn measures to address confamination thrs area
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IVv. DATA EVALUATION

4.1 Objectives

The purpose of the investigaticn is to determine whether potential risk to human health and
the environment associated with hazardous waste or constituents released at AOIs identified
for investigation warrants interim or corrective measures. Data cellected during the
investigation will be used for the following:

B Determine whether a significant release of hazardous constituents to soil,
groundwater, surface water, or sediment has occurred,

o Determine the nature and extent of constituents in soil and groundwater as necessary
to support a baseline risk assessment, where a significant release of hazardous
constituents has been confirmed;

= Support the RCRA corrective action Environmental Indicator Determinations; and

L Support the identification of AOIs that warrant interim or corrective measures, and
evaluation of interim or corrective measures alternatives for these AQIs.

During the investigation, data collection will be conducted in phases. After each phase,
adequacy of the data for their intended use will be evaluaied as discussed below in Section 4.2
to determine whether additional data collection is warranted. When data of sufficient quality
and quantity have been collected, they will be used to support decisicns regarding the need for
interim or corrective measures as discussed in Section 4.3.

4.2 Evaluation of Need for Additional Investigation

The primary purpose of data collection during the investigation is to provide sufficient
characterization of the nature and extent of any releases of hazardous constituents to allow a
reliable quantification of potential exposures from AQI-related constituent concentrations.
That is, the analytical data collected during the investigation must be adequate for:

L Determining whether the concentration of a constituent in an environmental medium
at an AQOI is significantly above background levels (i.e., levels not attributable to the
Site’s operations) in that medium;

B Estimating the exposure concentration of a constituent in the medium in which the
constituent was measured; and
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B Estimating the exposure concentration of a constituent in a medium to which the
comstituent may migrate (e.g., volatilization of a soil constituent into ambient air).

To ensure adequacy for these intended uses, the analytical data will be evaluated in

accordance with the procedures outlined in USEPA guidance on baseline risk assessments
(U.S. EPA 1989).

One element in the evaluation of the analytical data will be a qualitative review of the data
with respect to adequacy of the sampiles in characterizing the average concentrations of
constituents for each exposure pathway identified as potentially relevant during the
investigation. The qualitative review, using professional judgment, will include an
examination of the foilowing:

= Consistency in the types of constituents found in all sampled media at each AOI vis-a-
vis expectations based on history of operations and chemical properties of the
constituents, which may indicate potential for false negative or false positive
identification of constituents.

[ Lateral and vertical distribution of constituent concentrations to detect any obvious
spatial trends, which may indicate that concentrations significantly higher than the
measured concentrations may be likely in unsampled areas or depths.

= Presence of unusually high constituent concentrations, which may indicate the
presence of nonaqueous-phase liquids.

If the qualitative review identifies conditions that are likely to cause risk-based assessments of
the data to indicate unreliable conclusions regarding the need for interim or corrective
measure, further sampling or other actions (e.g., checking for laboratory errors) will be
undertaken to address such conditions.

In conjunction with the qualitative review, the data will be evaluated using appropriate,
conservaiive human health and ecological risk-based screening levels to identify potentially
significant concentrations. This screening will be conducted on each data point generated
during the imvestigation. The presence of concentrations higher than screening levels will not
necessarily mean that additional investigation is warranted. Similarly, the absence of
concentrations higher than screening levels will not necessarily mean that additional
investigation is unnecessary. Rather, decisions regarding the need for further investigation
will be made based on professional judgment considering the screening results and results of
the qualitative review discussed above, including the magnitude of the concentrations, their
spatial distribution, and other factors (e.g., background levels, as discussed below).
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The analytical data also will be reviewed to identify constituents that are present at
concentrations in an environmental medium that are within background levels in that medium.

2 For constituent concentrations measured m soil, the constituent concentrations wiil be
compared with site-specific background levels in soil using a statistical prediction
interval at a 0.01 level of significance. If a soil constituent is determined to be within
background levels in soil, then it would not be considered for quantitative exposure
assessment for soil-related exposure pathways.

;] For constituents in groundwater, the concentration of a constituent in a monitoring
well downgradient of an AOI will be compared with the maximum concentration
measured in the monitoring wells upgradient of the Site. If a groundwater constituent
is determined to be within site-specific background levels in groundwater, then it
would not be considered for quantitative exposure assessment for groundwater-related
exposure pathways.

Although all laboratory analytical data collected during the investigation will be validated as
discussed in the QAPP, the evaluation of data after each phase of investigation will be
conducted without waiting for data validation to be completed. This will allow for more
timely decisions regarding the need for further field investigations. However, the use of data
to support decisions regarding the need for interim or corrective measures will be based on
validated data.

4.3 Use of Investigation Data

The objective of the investigation is to determine whether potential risk to human health and
the environment associated with hazardous waste or constituents released from the AOIs
identified for investigation warrants interim or corrective measures. The determination wiil
rely on a risk-based assessment (which could be a baseline risk assessment) that will
characterize the potential human Lealth risk associated with each AQOI from reasonable
exposures under current and reasonably expected future land and groundwater uses at and
near the Site. An ecological risk assessment may be conducted on a site-wide basis (if
necessary) taking into account the potential presence of threatened and endangered species,

the presence of ecological populations and communities of valued ecological resources, habitat
resirictions, and pathways of exposure for ecological receptors.

The risk assessments will include development of exposure scenarios, consistent with current
and reasonably expected future land and groundwater uses, that describe potential exposure
pathways by which on-site and off-site human and ecological populations may become
exposed to constituents released from an AOI. Documentation to confirm reasonably
expected future land and groundwater uses, the potential presence of threatened or endangered
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species, and the existing habitats will be developed during the investigation for the baseline
risk assessments. The physical characteristics of the Site, including topography, hydrology,
hydrogeology, geology and ecology will be evaluated in conjunction with chemical data to
assess chemical fate and transport mechanisms, This information will be used to assess the
current and potential future impact, if any, of the releases identified at an AOL
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V. REPORTS

5.1 Progress Reports

The results of the RFI will be presented in the RFT Report. During the course of the RFI,
Delphi will prepare and submit to the U.S. EPA quarterly progress reports which will include
the following sections:

Work performed to date

Data collected

B

&

B Problems encountered
" Project schedule

E

Percent project completed

5.2 Interim Data Reports

Interim data reports will be prepared at the completion of each field event. The data reports
will present data that have been gathered as part of each field event, and will present an
analysis of the data that was gathered during each event. The interim data reports will also
identify any follow-up investigations required to complete the RFL

53 Environmental Indicators Report

An Environmental Indicators Report will be prepared and will document the assessment of
current risks to human health and a status of groundwater migration issues. The report will
demonstrate/document that unacceptable known exposures, at or from the Site are under
control. In addition, the report will document that migration of contaminated groundwater, at
or from the Sile, is stabilized. It is noted that the completion of the Human Health
Environmental Indicators (EI) Report assumes that adequate data can be collected for the EI
determination during Field Event I and Field Event II. If additional data is required due to
unexpected conditions, the scheduled date for the Human Health EI Report may be delayed.
The U.S. EPA will be notified if this situation arises.

5.4 Final RFI Report

The Final RFI Report will present all data that have been gathered as part of the investigation.
The RFI Report will present an analysis of the data that was gathered and will present
conclusions about the status of the Site. The RFI Report will also present the baseline risk
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assesstnent (including both humnan and ecelogical risk evaluations) and a recommendation for
the completion of a Corrective Measures Study (CMS), if warranted.

Any data deficiencies identified in the RF1 that may hinder the completion of the CMS will be
corrected by collecting additional data during the CMS process.






RFI Work Plan
Delphi Plant 400
March 2003
Page 38

VI RFI WORK PLAN SCHEDULE

The schedule of RFI Work Plan implementation is summarized in Figure 8 and is based on
the VCA agreement between the U.S. EPA and Delphi. It is noted that completion of the
Human Health Environmenial Indicators Report assumes that adequate data can be collected
for the EI determination during Field Event I and Field Event II. If additional data is required
due to unexpected conditions, the scheduled date for the Human Health EI Report may be
delayed.
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TABLE 1
AREAS OF INTEREST TO BE INVESTIGATED
FLINT-EAST - PLANT 400
FLINT, MICHIGAN

AOQI Designation

AQI-8 Former Hard Chrome Plating Line (Buoilding #4082)
AOI-9 Barrel, Rack, and U1 Plating Line

AQI-11  Executive Garage

AOI-13  Gridley Area (Interim Measures Work Plan)

AQOI-14 Phosphater

AQGI-16  Udylite Plating

AQI-18 Former Zinc Dichromate Plating Lines (West Plating Lines)
AGI-21  Used Oil USTs #4032 and #4033

AOI-22  Chip Collection Area

AQI-23  Automatic Screw Machine Basement

AOI-25  Former Fire Training Area

AQI-26 Container Storage Area

AOI-27  Pump House/Lift Station and Eastern Process Sewer
AQOI-31 Former Diesel UST (Tank #4052)

AQOI-37 Former Waste Viscor UST & Sump Collection System
AQI-40  Former Oleum UST (Tank #4023)

AQI-45  Compactor

AOI-48  Groundwater

Haley & Aldrich Ine. G:/48017/007/RF|Tables/Table 1-AQCISummary xls






TABLE?

SCOPE OF WORK - FIELD EVENT [
FLINT-EAST - PLANT 400

FLINT, MICHIGAN

Number of
Groundwater MNumber of Proposed Analytical
AOT Designation Description of Waste or Product Proposed Field Envestigation Samples Soil Samples Trvestigation
Groundwater Investigations
AOI-8  Former Hard Chrome Plating Line (Building Hexavalent Chromium Install 2 monitoring wetls, | soil boring (soil samples will 2 2 TAL Metals, hexavalcnt
#4082) be collected from these borings) chromium, cyanide
AOI-11 Executive Garage Arca Gasoline Groundwater flow and hydrogeologic interpretation, soil TBD TBD TCL VOCs, TCL 8VOCs, and
borings to determine the extent of gasoline constitucnts lead
ADI-13 Gndley Arca Clear Tex (petroleum-based),  [IM Work Plan will be submitted under scparate cover] -
cutting oil
AQI1-22  Chip Collection Arca Cutting Oil Install 2 monitoring wells 2 - TCL VOQCs, TCL SVOCs, TCL
PCBs, TAL Metals
AQI-40 Former Oleum UST (Tank #4023) Oleum {fubricant) [nstall 1 monitoring well 1 - TCL VOCs, TCL SVOCs, TCL
PCBs
AOI-48 Groundwater TCE and Vinyl Chloride Installation of monitoring wells and soil berings to TBD TBD TCL VOCs
determine extent of vinly chloride and TCE contamination
Site-wide Groundwater Sampling Groundwater Quality Information will be collected from 29 - TCL VOCs, TCL SVOCs, TAL
selected existing and new monitoring wcils. Mctals, TCL PCBs,
Soil Investigations
AQI-9  Barrel, Rack, and U1 Plating Linc Metal-bearing Wastewater [nstall 3 soil borings - 6 TAL Metals
AQI-14 Phosphater jron-sulfate, nickle-sulfate, sulfuric Install 3 soil borings - 6 TAL Metzals and cyanide
acid
AOIL-16 Udylite Coating sodium hydroxide, sodium nitate, Install 3 soil borings - [ TCL VOCs, TCL 8VOCs, TAL
sulfuric and hydrochloric acids Metals, and cyanide
AOI-18 Former Zine Dichromate Plating Lines (West Zinc Hydroxide Install 3 soil borings - & TAL Metals and cyanide
Plating Lines)
ADI-21 Used Oil UST Tanks #4032 and #4033 Clear Tex (petroleum-based), Waste Install 5 soil borings - 10 TCL ¥VOCs, TCL 8VOLUs, TCL
oil PCBs, TAL Metals
AQI-23  Automatic Screw Machine Basement Lubricating Oils Install 3 soil borings - 6 TCL VOCs, TCL 8VOCs, TCL
PCBs, TAL Metals
Notes:
sec Page 2

Haley & Aldrich, Inc.

GA49017\C0NRF| Tables\Table2_Scope of Work_FINALbns

Page 10f 2
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TABLE2
SCOPE OF WORK - FIELD EVENT I
FLINT-EAST - PLANT 400

FLINT, MICHIGAN
Number of
Groundwater Number of Proposed Analytical
AOQOT Designation Description of Waste or Product Proposed Field Investigation Samples Soil Samples Investigation
Soil Investigations (continued)
AQI-25 Former Fire Training Area Flammable Materials and Liquids Install 5 soil borings - i0 TCL VOCs, TCL 8VOCs, TCL
(unknown) PCBs, and TAL Metals
AOT-27 Pump House/Lift Station and Eastern Process Process Wastewater Install 10 soil horings - 20 TCL VOCs, TCL SVOCs, TAL
Sewer Metals
AQI-31 Former Diesel UST (Tank #4052) Diescl Ol Install 1 soil boring - 3 TCL VOCs, TCL SVOCs
AOQI-37 Sump Collection System (Former Used Viscor ~ Viscor 381 and waste Viscor 381  Install 1 soil borings B 3 TCL VOCs, TCL SVOCs
UST)
AOQI-45 Compactor PCBs [nstall 3 soil borings - 3 TCL VOCs, TCL SVO{Cs, TCL

Container Storate Area Closure

AQI-26

Container Storage Area

Monitoring Well Sampléing and Closure Work Plan

PCBs, TAL Metals, and cyanide

Notes:

1. Actual number of seil samples collected will be based on ficld conditions including depth to groundwater, field screening, and visual observations.

2. TBD - To Be Determined

Haley & Aldrich, Inc.
G901 OONRF] Tables(Table2 Scope of Work_FINAL.bns

Page 2 of 2
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TABLE 3

MONITORING WELL INVENTORY

FLINT-EAST - PLANT 400
FLINT, Ml

-, Constructed Depth
Well [D Located Y/N Date PID Headspace  Depth To Water  Depth Te Bottom Constructed Minus Current Depth MNotes Recommendations
{opm) () (fi) Depth 460 @
MW-4001 N abandoned
MW-4002 N abandoned
MW-4003 Y 9/10/01 14.5 inaccessible open, replace well cap and lock, determine fisrther action
MW-4004 Y 9/10/01 -- 1.7% 12,13 16.0 3.87 re-develop, replace well cap and lock
MW-4003 Y 910/01 18.0 inaccessible open, replace well cap and lock, determine further action
MW-4006 N abandoned
MW-4007 N abandoned
MW-4101 Y 9/12/01 0.0 7.99 10.96 13.0 2.04 re-develop, replace well cap and lock
MWw-4102 Y 9/12/01 0.1 8.83 1132 12.5 118 re-develop
MW-4103 Y 9/12/01 €.1 8.80 11.51 12.0 0.49 re-develop, replace well cap and lock
MW-4104 Y 9/12/01 03 8.66 11.16 135 2.34 re-develop
MW-4105 Y 9/12/01 0.0 7.85 10.50 10.5 0.00 determine cost of replacing surface casing and cap vs. abandonment
MW-4106 Y 9/12/01 0.8 395 8.05 10.5 2.45 re-develop
MW-4107 Y 9/12/01 6.0 13.75 26,74 NC re-develop, replace lock
MWw-4108 N abandoned
MW-4109 Y 9/12/1 0.0 1.75 10.82 115 0.68 remove ocbstruction, re-develop, abandon if obstruction not removed
MW-4110 Y 9/12/01 0.0 6.28 10.40 12.0 1.60 re-develop, replace lock
MW-4111 Y 912/01 NC inaccessible open, replace well cap and lock, determine further action
MW-4112 Y 9/12/01 0.0 1445 30.13 NC
MW-4113 Y 9/12/01 0.1 13,11 2849 NC Abandon (bentonite in well, broken PVC riser)
MW-4114 Y 9/12401 12.0 inaccessible open, determine further action
MW-4115 Y 9/12/01 0.0 770 8.61 12.0 3.39 re-develop
MW-4117 Y 9/13/01 0.0 - 8.50 12.0 2.50 re-develop
Mw-4118 Y 9/13/01 0.0 9.17 8.20 12.0 2.80 re-develop
MW-$119 Y 9/12/01 12.0 inaccessible open, determine further action, repair cracked well pad
MW-4120 Y 9/12/01 12.0 inaccassible open, replace well cap and lock, determing firther action
MW-4121 Y 9/12/0] 0.0 9.3¢ 14.82 17.0 2,18 re-develop
MW-4401 Y 9/10/01 0.0 12,60 1251 16.0 3.09 DNAPL at depth 6.71, replace lock
MW-4402 Y 9/10/01 16.0 inaccessible open, replace well cap and lock, determine further action
MW-4403 Y 9/10/01 16.0 inaccessible open, replace well cap and lock, determine fiscther action
MWw-4404 Y 9/10/01 0.0 10.18 12.60 16.0 3.40 re-develop, replace lock
MW-4405 Y 9/10/01 0.0 10,53 13.20 15.0 1.80 re-develop, replace lock
MW-4400 N 16.0 not Jocated
MW-4407 N 14.0 not located
MW-4408 Y 9/10/01 13.0 inaccessible open, determine further action
MW-4410 Y 9/13/01 0.0 11.73 12.70 12,5 -0.20 DNAPL at depth 10.06, replace lock
MW-4411 Y 9/10/01 0.0 11.33 13.79 NC re-develop, replace lock
MW-4412 Y 9/10/01 0.0 11.64 1241 NC re-develop, replace lock
MW-4413 Y 9/10/01 EN 12.67 12,69 NC DINAPL at depth 11.08, replacing surface casing and cap
MW-4414 N NC abandoned
MW-4415 Y 9/13/01 0.0 — 12,10 NC DNAPL at depth 11.78, replace lock
MW-4416 Y 9/13/01 0.0 1199 12.55 NC re-develop, replace lock
MW-43501 N abandoned
MW-4502 Y 9/13/01 0.0 7.95 5.10 10.0 090 re-develop, replace lock
HALEY ALDRICH, INC.
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TABLE 3
MONITORING WELL INVENTORY
FLINT-EAST - PLANT 400

FLINT, M!
Constructed Depth
Well 1D Located YN Date PID Headspace  Depth To Water  Depth To Bottom Censtructed Minus Current Depth Notes Recommendations
(ppr) (fty (9 Depth () )

MW-A4503 N 14.0 not located
MW-4601 Y 9/1:/01 3.0 8.77 11.23 13.5 225 re-develop
MW-4602 N 13.0 not located
MW-4603 Y 9/11/01 0.0 14.66 18.39 19.0 0.61 re-develop
MW-4604 Y 9/11/01 - 17.13 20.45 20.0 -0.45 re-develop
MW-4605 Y 9/11/01 - 17.90 21.50 20,0 -1.50 re-develop
MW-4606 Y g/11/01 - 8.41 12.49 14.3 203 re-develop
MW-4607 Y 8/12/01 03 268 13.85 16.0 2.15 re-develop, replace lock
MW-4608 Y 9/13/01 00 6.40 11.81 14.5 2.69 re~develop, replace lock
MW-4609 Y 9/13/01 00 5.88 12.38 12.5 0.12
MW-4610 Y 9/13/01 00 16.25 23.76 24.0 0.24
MW-4611 Y 9/13/01 0.0 ** *E NC Abandon (bent riser)
MW-4612 Y 9/11/01 0.0 18.00 20.50 17.0 -3.50 re-develop
MW-4613 Y 9/11/01 0.0 15.03 15.48 135 -1.98 re-develop
MW-4614 Y 9/13/01 09 9.30 12.95 14.0 1.05 re-develop
MW-4615 Y 9/25/01 * * 240 re-develop
P-1 N NC pot located  no action
RECOVERY WELL N not located no action
RW-1 N NC not located  no actlon
RW-7 N NC not located no action
RW-§ Y G/10/01 NC no action
RW-9 Y 9/10/01 NC no action
RW-4003 Y 9/10/01 ne action
Notes:

1. NC=No Construction logs are available for review.

*=Monitoring well was located after inventory was complete.

**=Riser was bent; water level indicator probe would not fit.

— Groundwater was not encountered.
HALEY ALDRICH, INC.
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TABLE 4

TARGET PARAMETERS - GROUNDWATER
FLINT-EAST - PLANT 400

FLINT, MICHIGAN

GROUNDWATER S0IL
COMPOUND QUANTITATION LIMITS {ug/L) QUANTITATION LIMITS {ug/kg)
Valatile Organic Compounds
Acetone 730
Benzene 5
Bromodichleromethane 100
Bromoform 100
Bromomethane 10
2-Butanone 13000
Carbon disulfide 800
Carbon tetrachloride 5
Chlorobenzene 100
Dibromochleromethane 100
Chloroethane 430
Chloroform 100
Chioromethane 260
Cyclohexane 33000
1,2-Dibromo-3-chloropropane 0.2
1,2-Dibromoethane 1
1,2-Dichlorcbenzene
1,3-Dichlorobenzene 8.6
1.4-Dichlorobenzene 75
Dichlorodifluoromethane 1700
1,1-Dichloroethane 880
1,2-Dichloroethane 5
cis-1,2-Dichloroethene 0
trans-1,2-Dichloroethene 70
1,1-Dichlcroethene 7
1,2-Dichloropropane 5
cis-1,3-Dichloropropens 21
trans-1,3-Dichloropropene 21
Ethylbenzene 74
2-Hexanone 1000
Isopropylbenzene 800
Meihy! acetate 6100
Methyloyclohexane 5200
Methyiene chloride 5
4-Methyl-2-pentancne 1800
Methyl tert-buty! ether 40
Styrene 100
1,4,2,2-Tetrachloroethane 5
Tetrachloroethene 5
Toluene 790
1,2,4-Trichlorohenzene 70
1,1,1-Trichloroethane 200
1,1,2-Trichloroethane 5
Trichloroethene 5
Trichloroftucromethane 2600
4,1,2-Trichioro-1,2 2-triflucroethane 1.70E+05
Vinyl chleride 2
Xylenes (total) 280

HALEY & ALDRICH, INC.
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TABLE 4

TARGET PARAMETERS - GROUNDWATER
FLINT-EAST - PLANT 400

FLINT, MICHIGAN

GROUNDWATER S0IL
COMPOUND SCREENING CRITERIA (ug/L} SCREENING CRITERIA (ma/kg)
METALS
Arsenic 50 23
Antimony 8 0.5
Barium 2000 1300
Beryliium 4 51
Cadmium 5 5]
Chromium IV 100 33
Chromium 400 100000
Cobalt 40 0.8
Copper 1000 5800
Lead 4 T00
Manganese 50 1
Nickel 100 100
Selenium 50 0.4
Silver 34 4.5
Thallium 2 23
Vanadium 4.5 72
Zing 2400 2400
SEMI-VOLATILE ORGANIC COMPOUNDS
Acenaphthene 1300 4400
Acenaphthylene 52 5300
Acetophenone 1500 30000
Anthracene 43 41000
Atrazine 3 60
Benzaidehyde 3500 6100000
Benzo(a}anthracene 21 20000
Benzo(b)fiuoranthene 2.0 20000
Benzo(k)fluoranthene 5.0 200000
Benza{ghi)perylene 5.0 2500000
Benzo(a)pyrena 2.0 2000
1,1-Biphenyl NA NA
bis(2-Chlorcethoxy)methane NA NA
bis{2-Chioroethyh) ether 2 330
bis{2-Ethylhexyf) phthalate 2800 2800000
4-Bromophenyl phenyl ether NA NA
Butyl benzyl phthalate 310 310000
Caprofactam 120 120000
Carbazole G.4 94000
4-Chlorcaniline 150 94000
4-Chloro-3-methylphenc! 5.8 58000
2-Chloronaphthalene NA NA
2-Chlorophenol 150 900
4-Chlorephenyl phenyl ether NA NA
Chrysene 5 NA
Diberz(a,hlanthracene 2 2000
Dibenzofuran 1.7 1700
Di-n-butyl phthalate 760 750000
3,3'-Dichlorobenzidine NA 2000
2,4-Dichlerophend 73 1500
Diethyl phthalate 110 110000
2 4-Dimethylpheno 370 7400

HALEY & ALDRICH, INC.
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TABLE 4

TARGET PARAMETERS - GROUNDWATER
FLINT-EAST - PLANT 400

FLINT, MICHIGAN

GROUNDWATER S0IL
SEMI-VOLATILE ORGANIC COMPOUNDS SCREENING CRITERIA (ug/L} SCREENING CRITERIA (ug/kg)
Dimethyl phthalate 790 790000
4,6-Dinitre-2-methylphenal 20 1700
Z.4-Dinitrophenol 73 120000
2,4-Dinitrotoluene 22 430
2,8-Dinitrotoluene 15 61000
Di-n-octyl phthalate 64 100000000
Fluoranthene 16 730000
Fluorene 3900000 730000
Hexachlcrobenzene 1.8 1800
Hexachlorobutadiene 26 26000
Hexachloroeyclopentadiene 320 320000
Hexachlorcethane 7.3 430
Indero(t,2,3-cd)pyrerns 2 20000
lsophorone 770 15000
2-Methyinaphthalene 260 57000
2-Methyiphenol 71 1400
4-Methyiphenol 71 1400
Naphthalene 520 35000
2-Nitroaniline 21 3500
3-Nitroaniline NA MNA
4-Nitroaniline NA NA
Nitrocbenzene 3.4 200
2-Nitrophenol NA NA
4-Nitrophenol 290 MNA
N-Nitrosodiphenylamine 270 5400
N-Nitrosodi-n-propylamine 5 330
2,2"-oxybis(1-Chloropropans) 1 NA
Pentachlorophenol 1 22
Phenanthrens 52 5600
Phenol 4400 88000
Pyrene 140 480000
2,4,5-Trichlorophenol 730 39000
2,4, 6-Trichlorophenol 120 2400
CYANIDE
Total Cyanide 5.2 0.4
POLYCHLCORINATED BIPHENYLS
Aroclor 10186 0.2 3900
Aroclor 1221 0.034 220
Aroclor 1232 0.034 220
Aroclor 1242 0.034 220
Aroclor 1248 0.034 220
Araclor 1254 0.034 220
Aroclor 1260 0.034 220

Netes and Abbreviations:
NA, - Screening Criteria Currently Not Available

Reference:
Michigan Department of Environmenta! Quality (MDEQ]) Part 201, Natural Resources and Environmental
Protection Act, Attachment A Generic Cleanup Criteria and Screening Levels, Revised December 2002.

HALEY & ALDRICH, INC.
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I. INTRODUCTION

This Project Management Plan (PMP) has been prepared as an attachment to and forms part
of the RCRA Facility Tnvestigation (RFI) Work Plan submitted by Delphi Corporation for the
Dort Plant 400 Site.

This part of the RFT Work Plan presents the project management approach for the RFI to be
undertaken at the Site. Project management for the RFI includes:

L Selecting, coordinating and scheduling staff, contractors, subcontractors and
laboratories;

E QOverseeing project implementation to ensure that technical requirements are met;

2 Ensuring that work proceeds along the schedules, practices and standards set forth in

the Work Plan; and
= Correcting any deviations from the Work Plan or schedule.
The purpose of the PMP is to present a discussion of the schedules, project organization,

responsibilities and personnel including qualifications of personnel performing or directing
the RFL
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I, TECHNICAL APPROACH

The overall approach which will be used for the RFI will be to collect and evaluate the data
which are necessary to complete the RFI and to allow for the evaluation of corrective
measures (if required). This approach will consider the fact that the Site is currently an
operating industrial facility. As discussed in the Data Management Plan (DMP), Haley &
Aldrich will be responsible for all aspects of data management. The goal of completing the
RFI Report will be achieved by implementing the approved RFI Work Plan.
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Ii. SCHEDULES

The schedule for the implementation of the RF!I is shown on Figure 8 of the RFI Work Plan.
It is the role of the Project Management Team, identified in Figure 1, to ensure that the
schedules are met, or to identify the reasons why scheduled activities were modified.
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Iv. PROJECT ORGANIZATION AND RESPONSIBILITIES

Figure 1 presents the overall project management organization for the RFI.
The Project Manager for the U.S. EPA is:

Ms. Patricia J. Poiston

United States Environmental Protection Agency
Waste, Pesticides, and Toxics Division

77 W. Jackson Boulevard, DW-8J

Chicago, Hlinois 60604

Phone: 312.886.8093

Fax: 312.353.4788

The Project Manager for Delphi is:

Mr. Tim §. Renner, P.E.

Delphi Energy & Engine Management Systems
2900 Scatterfield Road

Plant 18

Anderson, Indiana 46013

Phone: 765-646-3292

Fax: 765-646-2829

All communication between U.S. EPA and Delphi, and all documents, plans, reports,
approvals, and other correspendence concerning activities performed during the RFL, will be
directed through the U.S. EPA and Mr. Renner.

The RFI effort will be implemented by an overall contractor and multiple subcontractors,
each with a particular area of expertise necessary to successfully implement portions of the
RFI. Qualified personnel will be designated to the corresponding tasks discussed below.
Delphi or Haley & Aldrich may wish to change selected personnel in the future, and any such
changes will be documented in progress reports. In the event of a change of consultants,
contractors, subcontractors, etc., Delphi will notify the U.S. EPA prior to such a change.

Haley & Aldrich, Inc. (Haley & Aldrich) has been designated as Delphi's consultant for the
project. Haley & Aldrich has prepared the Current Conditions Report and the RFI Work
Plan. Haley & Aldrich will be responsible for the overall implementation and direct oversight
of the RFI Work Plan and subsequent Work Plans and Reports. Haley & Aldrich’s Project
Director is David Hagen. Haley & Aldrich’s Project Manager is Lloyd Ross. Haley &
Aldrich’s Project Coordinator is Ban Shamoon. Haley & Aldrich’s Field Coordinator is Greg
Liedel. Haley & Aldrich’s Quality Assurance (QA) Officer is Denis Conley. Haley &
Aldrich,’s Field QA Officer is Shawn Fiore. Haley & Aldrich’s Health and Safety Officer is
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Chris Merrifield. Haley & Aldrich’s Field Geologist is Frank Palatka. ENVIRON has been
designated as Delphi’s human health risk assessor for the project.

The drilling subcontractor and analytical laboratory will be determined following competitive
bidding protocols. The firm selected by Delphi for these activities will be identified to the
U.S. EPA prior to commencement of field activities.

All firms will provide project management as appropriate to their responsibilities. Haley &
Aldrich will provide subcontractor administrative oversight.
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VY. HALEY & ALDRICH QUALIFICATIONS

Haley & Aldrich is qualified to conduct all of the required professional services associated
with the RFI at the Site. Haley & Aldrich has extensive experience in conducting
investigations at RCRA and Superfund sites in the United States. In addition, Haley &
Aldrich has prepared corrective action plans and implemented various phases of corrective
actions at a variety of sites throughout the United States.

5.1 Key Personnel

As identified in Section 4, Haley & Aldrich has assembled a project management team and
technical resource personnel with the necessary experience and capabilities required for this
project. The project management team will consist of Mr. David Hagen who will be
supported by the technical resource personnel as required. Brief descriptions of all personnel
roles and qualifications are listed below, and curricula vitae are included in Appendix A.

5.2 Project Management

Mr. David Hagen: Mr. Hagen will act as Project Director. He will oversee all aspects of the
project, participate in technical meetings with the U.S. EPA, and will be actively involved in
the direction of the project. Mr. Hagen has extensive experience in projects of this nature.
He will ensore that technical quality and scheduling are maintained throughout all activities.

5.3 Technical Resource Personnel

The following is a list of technical resource personnel who will assist with specialized aspects
cf the program.

Project Manager: Mr. Lloyd Ross, a Senior Scientist with Haley & Aldrich, will manage the
implementation of the RFI Work Plan and evaluate data pertaining to the RFI. Mr. Ross
works out of Haley & Aldrich’s office located in Cleveland, Ohio.

Quality Assurance (QA) Officer: Mr. Denis Conley will act as Haley & Aldrich’s QA officer
for the project and will be responsible for overseeing laboratory activities, analytical data
assessment and validation, and deciding laboratory data corrective actions, if required. Mr.
Conley is located in Haley & Aldrich’s Rochester, New York office.

Field Quality Assurance (QA) Officer: Mr. Shawn Fiore will act as Haley & Aldrich’s Field
QA officer for the project and will be responsible for the overall operation of the field team
and reports directly to the Project Director and Deliphi Project Manager. The Field QA
Officer works with the project Health & Safety Officer to conduct operations in compliance
with the project Health & Safety Plan. Mr. Fiore is located in Haley & Aldrich’s Cleveland,
Ohio office.
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Health and Safety Officer: Mr. Christopher Merrifield will be Haley & Aldrich’s Site Health
and Safety Officer. Mr. Christopher Merrifield will supervise the Haley & Aldrich Site
Health and Safety Representative (responsibilities defined in Health and Safety Plan), will
provide managerial guidance with respect to Haley & Aldrich Health and Safety, and will
participate in and/or review field decisions regarding Haley & Aldrich Health and Safety.
Mr. Merrifield is located in Haley & Aldrich’s Detroit, Michigan office.

Project Coordinator: Ms. Ban Shamoon will be Haley & Aldrich’s Site Project Coordinator.
Ms. Shamooen will oversee the field implementation of the RFI Work Plan and will be
responsible for conformance of the work with the RFI Work Plan. Ms. Shamoon works out
of Haley & Aldrich’s office located i Detroit, Michigan.

Field Coordinator: Mr. Greg Liedel will be Haley & Aldrich’s Field Coordinator. Mr Liedel
will assist Mr. Ross and Ms. Shamoon with the field implementation of the RFI Work Plan
and will be responsible for conformance with the RFI Work Plan. Mr. Liedel works out of
Haley & Aldrich’s office located in Detroit, Michigan.
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YL ENVIRON QUALIFICATIONS

ENVIRON will be the human health risk assessor for the project. ENVIRON is fully
qualified to conduct risk assessments in accordance with U.S. EPA requirements for this
project. ENVIRON’s qualifications are presented in Appendix B. Dr. Stephen Song of
ENVIRON will have principal responsibility for conducting the human health risk assessment
for this RFI program. Dr. Song has over 15 years of experience in the use of risk assessment
for investigation and remediation of hazardous waste under both RCRA and CERCLA. Dr.
Song will be assisted by Ms. Kim Cizerle, who will manage the implementation of risk
assessment activities. Ms. Cizerle has over 12 years of experience in conducting
investigations and remediation planning for hazardous waste sites. ENVIRON will advise on
work necessary to support the risk assessment (e.g., scoping the field investigation), and on
the use of the risk assessment results (e.g., development of remedial action objectives).
ENVIRON will provide the input and advise the Delphi project manager and Haley & Aldrich
project manager on matters concerning human health risk at the Site.
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VII. LABORATORY AND DRILLING SUBCONTRACTOR QUALIFICATIONS

The analytical laboratory subcontractor will be required to meet the following qualifications:

The subcontract Iaboratory will hold current National Environmental Laboratory
Accreditation Conference (NELAC) certificates for analysis of solid and hazardous waste,
drinking water and non-potable water using analytical methods promulgated by the United
States Environmental Protection Agency (USEPA), and approved by the State of Michigan
Department of Environmental Quality (MDEQ).

The subcontract laboratory will maintain certification through acceptable performance
evaluations (PE) of environmental matrices analyzed using methodologies prescribed by:

USEPA “Test Methods for Evaluating Solid Waste, SW-846, Update Iil, 1996,

"Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater,”
EPA-600/4-82-057, July 1982, EMSL Cincinnati, Chio 45268,

and if applicable,

“Standard Methods For The Examination Of Water And Wastewater,” 19th edition,
American Public Health Association, 1995,

The drilling subcontractor will be required to meet the following qualifications:

1) Registered within the State of Michigan;

2)  Satisfy applicable OSHA health and safety training requirements;

3) Provide suitable equipment and manpower to perform drilling activities within specified
timeframes; and

4) Demonstrate previous experience relating to similar drilling programs.

The drilling subcontractor will provide a qualifications package, as required.
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VIHI. OTHER CONTRACTORS/SUBCONTRACTORS

The qualifications of all contractors, subcontractors, and their personnel used in carrying out
the RFI Work Plan will be documented and provided to the U.S. EPA, as required.

G:\Projects\d9017 Dort\007 - RFT Work Plan\Project Management Plan\PMP Text_Final\PMP_Final.bus.doc
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DAVID J. HAGEN, CP, CPG
Vice President/Senior Hydrogeologist

Summary of Qualifications

Since joining Haley & Aldrich in 1986, Mr. Hagen has participated in a variety of
environmental investigations involving the delineation and remediation of soil and
groundwater contamination. Project experience and responsibilities includes design and
implementation of investigation programs, remedial design, remedial construction, landfill
siting, RCRA closures, RCRA equivalency demonstrations, brownfield investigations and
redevelopment, and hydrogeologic investigations. Responsible for deveiopment of site
investigation programs, subsurface environmental testing, installation of monitoring systems,
groundwater modeling, project management, remedial design, remedial construction
management, regulatory compliance, and negotiations with regulatory agencies.

Relevant Experience

Project Remedial Invesiigations/Feasibility Stodies. Project Manager for RU/FS's to
delineate soil, groundwater and LNAPL/DNAPL contamination in a variety of
hydrogeologic/geologic settings in numerous states. Scope of work on projects generally
includes preparation of Quality Assurance Project Plans (QAPPs), work plans, sampling and
analysis plans, negotiation with state/federal regulatory agencies, implementation of
subsurface testing programs including the installation of monitoring wells with innovations
such as telescoped casings to isolate contaminant zones, drilling of angled borings to evaluate
vertical geologic structures, performing hydraulic testing including water pressure and slug
testing, and implementing soil and groundwater quality sampling programs. The projects
often involve a multi-disciplinary approach including risk assessment, environmental
assessment and engineering feasibility studies.

Multi-Investigation Environmental Program. Program director for several remedial
investigations being undertaken at a five-square mile industrial facility. Scope of work
includes strategic planning development, technical gauidance in conjunction with a peer review
team, program development including preparation of work plans, field investigations and
report preparation, negotiations with applicable regulatory agencies, and implementation of
interim remedial measures. The project work consists of characterization and remediation of
DNAPL in a fractured bedrock system.

Construction-Related Environmental Projects. Project Manager for numerous
construction-related environmental projects. The projects included remediation of chlorinated
solvent contamination beneath existing structures/buildings using innovative technologies such
as dual-phase vacuum exiraction. A similar project included the remediation of hydrocarbon-
contaminated soils using innovative field testing and excavation methods to site remediation
prior to a process change-overs at an automotive facility. Another project involved detailed
characterization of a state superfund site that was undergoing building expansion. The site
characterization delineated the nature and extent of contamination, provided estimates of soil
volumes for disposal and determination of proper disposal methods.
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Landfill Related Experience. Project manager and project hydrogeologist for hydrogeologic
studies performed to support state landfill permitting. Project duties included development of
site hydrogeologic investigation work plans, installation of monitoring wells, development of
groundwater monitoring networks, evaluation of hydrogeologic and groundwater quality
conditions, design of detection and assessment monitoring Systems, statistical analysis of
groundwater quality data for detection and assessment monitoring, financial assurance cost
estimating and assistance with permit applications.

General Motors Corporation, Manufacturing Facilities. Project Manager for Phase 1,
Phase II, Phase III and Compliance Audits performed to support the sale of six manufacturing
facilities in Michigan, Ohio and New York. Scope of work included Phase I, II and I
investigations, compliance audits and support of property transaction negotiations between
GM and prospective buyers. Responsible for the preparation and implementation Sampling
and Analysis Plans, Phase I Investigations, Compliance Audits and Phase II Investigations.
The Phase I investigations consisted of soil boring and monitoring well installation, sampling
and analyses of impacted media and data QA/QC at large (greater than 1 million square feet)
facilities.

Water Supply Experience. Project hydrogeologist and manager for numerous groundwater
supply and development projects ranging from small-scale irrigation supplies to a 3 MGD
groundwater supply development in a fractured limestone aquifer. Responsibilities have
included local and regional hydrogeologic assessments, groundwater flow modeling, well
installations (large diameter wells, deep installations, open-rock holes), well design and bid
specification preparation, contracting, aquifer/pump testing, aquifer test analysis, capture
zone delineation, and report preparation. Projects have been conducted in varied
hydrogeologic settings including fractured limestones, sandstones and shales, glacial outwash,
and alluvial fan deposits.

Remedial Design and Construction

Project Officer for numerous remedial design and remedial construction projects. Design
activities included preparation of conceptual, preliminary, pre-final and final design packages,
preparation of design specifications, preparation of remedial design cost estimates,
preparation of construction schedules, preparation of contractor bid packages, evaluation of
bids and contractor selection. Design projects have included remediation of a 60-acre former
oil refinery by capping with geomembrane and instaflation of a groundwater collection trench,
design of a vacuum-enhanced extraction system for DNAPL recovery, and design a vacuum
extraction and groundwater migration control system at an active manufacturing facility. The
fatter project included design of a vacuum extraction system over a two acre area that
consisted of the installation of 90 extraction wells, 180 air injecticn wells, capping of the site
with a Bentomat cover and installation of a vacuum system capable of producing
approximately 2000 scfm air flow. Extracted air was treated with a activated carbon that
included conditioning of the air stream to control temperature and humidity. The remedial
design also included a groundwater migration control system consisting of five wells capable
of producing flows in the 400 to 600 gpm range. Groundwater is ireated by air stripping with
a carbon polish. Design activities on the project included securing appropriate air and water
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permits. Each of the above projects included construction management services including
field engineering, review of as-built drawings, review and approval of change orders, quality
assurance testing/engineering and inspection of completed construction.

Education

Baldwin-Wallace College, Berea, OH, B.S. Biology, 1981
Oklahoma State University, Stillwater, OK, M.S. Geology

Certifications and Registration

Certified Professional - Ohio Voluntary Action Program

Certified Professional Geologist - American Institute of Professional Geologists
Registered Geologist - Pennsylvania

Professional Societies

Geological Society of America Association of Groundwater Scientists and Engineers
American Institute of Professional Geclogists

Honorary Societies and Awards

Recipient of the Skinner Award in Geology, Oklahoma State University, 1986
Harl Aldrich Award

Special Studies and Courses
Brownfields Redevelopment, International Business Commuhications, July 1996

Theoretical and Practical Considerations of Flow in Fractured Rocks, Seminar Series with
Shlomo P. Neuman

The Voluntary Action Program Process, Ohio Environmental Protection Agency, April 1997,

DNAPLs in Fractured Geologic Media: Behavior, Monitoring and Remediation, University
Comnsortium Solvents in Groundwater Research Program, November 1997,

Groundwater Issues and the Ohic Voluntary Action Program, Chic Environmental Protection
Agency, June 1998.
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Publications, Papers and Presentations

"Spatial and Temporal Variability of Groundwater Quality in 2 Shallow Aquifer in
North-Central Oklahoma", discusses the spatial and temporal variability of nitrate
concentrations in a shallow water aquifer. Unpublished M.S. Thesis, Oklahoma State
University, 1986.

"Expecting the Unexpected", with A.W. Hounslow, W.A. Pettyjohn and R. Ross,
Proceedings from the Sixth National Symposium and Exposition on Aquifer Restoration and
Groundwater Monitoring, National Water Well Association, 1986.

DNAPL Determination Using Geoprobe Drilling, X-Ray Flouresence, and Dye Shake Testing
and Subsequent Application in DNAPL Remediation, with R. Hare and D. Putz, Proceedings
from the National Conference on Industrial Waste Water Treatment, Water Environment
Federation, March 1997.

" Risk-Based Closure of a BUSTR Site”, presentation to the Cleveland Engineering Society,
November 1996.

Phase I and II Investigations, The Ohio Voluntary Program, presentation with Jones Day
Reavis and Pogue to Selected Industrial Corporations in Cleveland, September 1996.

“VAP Start-up and Debugging”, Hagen, D., Presentation to the Cleveland Bar Association,
July 1998

“DNAPL Determination and Recovery System Design”, Hagen D., with Robert Hare,
Presentation to the Cleveland Engineering Society, November 1998.

“Voluntary Action Program in Practice”, Hagen, D., Presentation to the Cleveland Bar
Association, February , 1999

DIH-gen/1292






LLOYD 8. ROSS
Environmental Scientist

Since returning to Haley & Aldrich, Mr. Ross has done work on projects such as human
health risk assessments, 3-dimensional site visualization modeling, data analysis and
management, and environmental sampling.

Mr. Ross has performed multiple human and ecological risk assessments in accordance with
guidance from U.S. Environmental Protection Agency, New York Department of
Environmental Conservation, Massachusetts Department of Environmental Protection, and
Alaska Department of Environmental Conservation. Mr. Ross has strong statistical and
computer skills demonstrated in a variety of projects including 3-dimensional quantitative site
models. Mr. Ross has also utilized Monte Carlo techniques to analyze for uncertainty '
associated with chemical and radiological Human Health Risk-based Preliminary Remedial
Goals, generated statistical approaches for remedial certification and excavation sampling
programs, and developed human health risk assessment software.

Relevant Project Experience

Geographic Information Systems. Scientist responsible for the database management and
GIS production of figures for former chrome piating facility. Utilizing ArcView with
additional scripting in ArcAvenue, figures were developed showing timeline progression of
extent of soil and groundwater contamination and atfenuation.

3-Dimensional Environmental Site Visualization. Scientist responsible for developing
quantitative animated 3-dimensional models for several industrial sites, Meodeling included
the use of 3-dimensional geostatistical methods to develop animated presentations showing the
relationship among regional geology, hydrogeology, site features, extent of product, and the
co-mingling contaminant plumes.

HMuman Health Risk Assessment Software. Designer and computer programmer responsible
for the development of a proprietary cross-platform computer software application to calculate
site specific human health risk assessments for multiple exposure scenarios and to manage the
chemical and radiological databases associated with human health risk assessments.

Gilson Road Human and Ecological Risk Assessment, New Hampshire. Ecological Risk
Assessor responsible for designing, performing and writing ecological risk assessment for
CERCLA-listed site. Ecological risk assessment included macroinveriebrate survey and
analysis, bioassay testing, and benchmark study. In addition, generated human-health risk
assessment calculations and human heaith-based monitoring levels for surface water.
Collected ambient air and soil gas samples to determine potential exposure pathways and
exposure point concentrations.

Estuarine Ecological Risk Assessment, Massachusetts. Ecological Risk Assessor
responsible for the ecological benchmark risk assessment for petroleum contaminated site
located within an estuary and weiland area listed as a Massachusetts Area of Critical
Environmental Concern.
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Frequency of Chironomid Deformities in Cleveland Harbor and Near-Shore Zoune of
Lake Erie. Ohio. Scientist responsible for the evaluation of the frequency of midge larvae
(Chironomidae) mouthpart deformities and the relationship of deformity frequency to
sediment cation concentrations. Evaluated the chronic effects of cadmium and chromium to
midge larvae deformities, growth, and survival,

Indiana Bat Habitat Survey, Ohio. Scientist responsible for the design, performance, and
writing of a field evaluation of Indiana Bat habitat (an Ohio-listed endangered animal}.
Generated written report sumiarizing habitat quality and recommendations for improvement
and restoration of potential habitat after completion of soil remediation project.

Electro-Fishing Survey, Great Miami River, Ohie. Scientist responsibie for the annual
electrofishing survey of the Great Miami River. Responsibilitics included the collection of
fish using boat-based electrofishing equipment, identification of fish species, harvesting of
tissue for uranium analysis, and writing summary of fish survey results analyzing community
structure, growth rates, and other stress indicators among the various collection stations.

Cleanup Levels for Petroleum Products, Alaska. Risk Assessor responsible for the
development of site-specific cleanup levels for various sites in Alaska. Site specific
information was utilized to modify fate and transport models and exposure scenarios to
develop human health based cleanup levels.

Cleanup Levels for Former Manufactured Gas Plant, New York. Risk Assessor
responsible for the development of site-specific cleanup levels for former manufactured gas
plant. Site specific information was utilized to modify fate and transport models and exposure
scenarios to develop cleanup levels.

Time-Line Reduction in Human Health Risk, Ohio. Scientist responsible for the
generating the reduction in Human health risk estimates based on various remediation
schedules and achievement of remediation goals. Time-lines generated were used in
successfully receiving congressional funding for accelerated remediation schedule.

Monte Carlo Uncertainty Analysis of Preliminary Remediation Goals, Ohie. Scientist
responsible for utilizing Monte Carlo technique in analyzing uncertainty associated with
exposure parameters and toxicity assessment used in the development of Preliminary
Remedial Goals.. Compared Monte Carlo derived distributions to traditionally (determinate)
derived preliminary remediation goals for multiple receptors and exposure scenarios.
Education

Heidelberg College, Tiffin, OH, B.S. Biological Science, 1990.

University of Cincinnati, Cincinnati, OH. M.S. Ecology/Evolution, 1995

Kent State University, Kent, OH. Post-graduate studies. Ecology, 1998.






DENIS M. CONLEY
Senior Project Manager/Scientist

Sumsmary of Qualifications

Mr. Conley serves as a Senior Project Manager within the Remediation Technology Group at
Haley & Aldrich’s Rochester, NY office. He has more than 15 years of diversified
experience in the evaluation, deployment, and operation of numerous remediation
technologies including enhanced bioremediation, soil vapor extraction, 2-PHASE exiraction,
radio frequency heating, and In-situ Thermal Desorption (ISTD). Mr. Conley has conducted
and managed projects throughout the continental US, Western Furope, Great Britain, the
Mediterranean Coast, and in the South Pacific. Denis’ clients have included Fortune 50
industries, federal agencies, and international environmental ministries. Projects have ranged
from innovative technology evaluations conducted for State and Federal Agencies to full-scale
implementation of remedial technologies under Voluntary Action Programs (VAPs),
Superfund remedial actions and emergency response orders for industrial and public agency
clients. Mr. Conley has expertise in the remediation and/or decontamination of structures,
surface and subsurface soils and groundwater impacted with polychlorinated biphenyls
(PCBs), dioxins/furans, spent chlorinated solvents, herbicides and pesticides, and hazardous
petroleum distillates.

Mr. Conley has served as adjunct faculty with the Rochester Institute of Technology's (RIT)
Department of Environmental Management in Rochester, New York conducting lecture and
laboratory courses in environmental chemistry and microbiology for undergraduate, graduate,
and continuing education students.

Relevant Project Experience

In Situ Thermal Desorption (ISTD) Technelogy Evaluations, Numerous Sites,
Continental US and Canada. Mr. Conley has been retained to evaluate the feasibility of
application of the patented Thermal Well technology at numerous sites throughout the US and
Canada. These services have been provided to public and private sector clients. Typical
evaluations include bench scale thermal treatability testing of site materials and the
development of full-scale implementation strategies for this unique and robust remediation
technology.

Former Hazardous Waste Disposal Site, Commercial Client, Sulphur, LA. Project
Manager of a multi-year remedial program at a former hazardous waste impoundment in
‘southwestern Louisiana. Tasks include the development of a Groundwater Management Plan
for numerous areas of investigation, evaluation of intrinsic bicremediation mechanisms, and
development of a risk based corrective action strategy under current and proposed State of
Louisiana regulations.

Conoco, Inc., Lake Charles, LA. Project Scientist for the installation and shakedown of a
groundwater pump-and-treat system for the recovery of ethylene dichloride (EDC) as free
phase product for re-use at an active industrial facility in Lake Charles, Louisiana. The
recovery system utilizes carbonaceous and polymeric resins to adsorb EDC. Free phase is
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recovered through regeneration using plant steam. Mr. Conley performed proof of concept
testing with a pre-designed pilot unit and assisted in the design of the full scale system.
Shakedown of the full-scale system was completed in less than six {6) weeks with the
assistance of on-site analytical services.

In Situ Thermal Desorption (ISTD) Technology Development. Mr. Conley served as the
Corporate Quality Assurance Officer for TerraTherm Environmental Services, Inc. during the
implementation of the ISTD process at sites throughout the US and South Pacific.
Contaminants successfully treated by ISTD “in-situ” included chlorinated solvents, heavy
diesel fuel, PCBs, and dioxins/furans.

Facility Decontamination & Restoration, Israel Electric Corporation, Ashded, Israel,
Mr. Conley provided Quality Assurance oversight for insurance representatives during the
facility decontamination and restoration following a PCB transformer fire. The facility was a
200,000-sq. ft. electric power generation station Iocated on the coast of the Mediterranean
Sea. Decontamination was performed in accordance with protocols established by the USEPA
Office of Pollution Prevention and Toxics and promulgated under 40 CFR Part 761.

Missouri Electric Works, Cape Girardeau, Missouri. Mr. Conley served as the project
scientist responsible for providing quality assurance/quality control services, data validation,
and oversight of stack testing programs at a National Priority Listing (NPL) site.
Demonstration Testing was conducted using the TerraTherm In-Situ Thermal Desorption
(ISTD) process for remediation of PCBs from overburden soils without the need of
excavation.

General Motors Corporation Facilities, Hydrogeologic Investigations, Continental US
and Mexico. Mr. Conley prepared SAPs, QAPjPs, and assisted in the implementation of
work plans developed with GM-Environmental Systems and Services staff, at former Delco
Division facilities. Mr. Conley also prepared detailed Data Validation Reports addressing
useability of the analytical data in representing the environmental conditions at each facility.

Xerox Corporation, Numerous Sites, Continental U.S. & Europe. Mr. Conley provides
technical oversight and management of on-siie analysis in support of in-situ remediation of
soils and groundwater using the patented 2-PHASE Extraction technology. The on-site
analyses include aqueous and vapor sample collection and quantification of organic
contaminants. The data is utilized to optimize the rate of removal of subsurface contaminants.

Eastman Koedak Company, Facility Reference Document, Rochester, New York. Mr.
Conley developed a site wide Quality Assurance Project Plan for the Kodak Park facility.
The QAPJP is utilized as a guidance document for preparation of environmental sampling and
analysis work plans conducted at the facility. The document encompasses each element
required to achieve Data Quality Objectives (DQOs) for NYSDEC interim remedial measures
(IRMs}, RCRA Facility Investigations (RFI), and CERCLA Remedial
Investigations/Feasibility Studies (RI/FS).

United Technologies Corporation, Remediation Pilot Study, Superfond Site, Central
Maine. Mr. Conley performed an evaluation of analyses conducted in conjunction with a
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precipitation/UV oxidation remediation system pilot study conducted at a federal Superfund
Site.

British Petroleum America, Remediation System Audits, Western New York, Mr. Conley
performed remediation system audits of soil and groundwater remediation systems installed at
an operating manufacturing facility in western New York. The extraction and treatment
system was evaluated to optimize the mass removal rates for the spent chiorinated solvents
present in the combined bedrock and overburden aquifer, and overburden soils.

Superfund Innovative Technology Evaluation (SITE) Program Demonstration, New
Bedford Harbor, Mass. A Super Critical Fluid Extraction (SCFE) process was evaluated for
remedial effectiveness of extracted PCB's from estuarine and oceanic sediments dredged from
New Bedford Harbor (EPA 540/G-90/007). M. Conley was responsible for the evaluation of
the pre-treatment, post-treatment and process raffinate analyses.

Education

University of Southern Maine, Portland, Maine
B.A. Biology

University of Southern Maine, Portland, Maine
B.S. Applied Chemistry

Certification

State of Maine, Certified Bacteriologist 1989
State of New York, Approved Data Validator
NYSDEC, Hazardous Waste Remediation Group, 1991

Additional Training

8 Hr. Refresher (29 CFR 1910.120), 1992-1999

OSHA 40 Hr. (29 CFR 1910.120), 1991

Cormprehensive Industrial Hygiene (CIH), University of Michigan, 1995
Process Chemistry for Water Treatment, University of New Hampshire 1989

Recent Publications

Conley, Denis M., J. Savarese, S. Gupta, and R. Baker, 2002, “Field Demonstration of
Thermally Enhanced Multi-phase Extraction”, presented at the 3" International Conference
on the Remediation of Recaleitrant and Chlorinated Compounds, Battelle Memorial Institute,
Monterey CA, May 23, 2002.

Conley, Denis M., 2000, “Field Scale Implementation of Thermal Well Technology, Naval
Facility Centerville Beach, Ferndale, California”, presented at the 2™ International
Conference on the Remediation of Recalcitrant and Chlorinated Compounds, Battelle
Memorial Institute, Monterey CA, May 22, 2000.
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Conley, Denis M., K.S. Hansen, G.L. Stegemeier, “In Situ Thermal Desorption of Refined
Petroleum Hydrocarbons from Saturated Soils” presented at the 2™ International Conference
on the Remediation of Recalcitrant and Chlorinated Compounds, Battelle Memorial Institute,
Monterey CA, May 22, 2000.

Baker, Ralph S., D. M, Conley, J. Galligan, D. Gregory, P. Paiton, S. Hall, “ISTD
Treatability Study at Rocky Mountain Arsenal Hex Pit”, proceedings of the 2™ International
Conference on the Remediation of Recalcitrant and Chlcrinated Compounds, Battelle
Memorial Institute, Monterey CA, May 22, 2000.

Conley, Denis M., 1999, “Appilication of ISTD Thermai Weli Technology- Case Study”,
presented at the I* International Environmental Exposition, Interstate Technology Regulatory
Cooperation {ITRC) Workgroup, Atlantic City, NJ, April 21, 1999.

Hansen, Kirk ., D. M Conley, H. 1. Vinegar, G. L Stegemeier, 1998, “In Situ Thermal
Desorption of Coal Tar”, proceedings from the 11" International Symposium, Institute of Gas
Technology, Orlando, FL., December 6-9 1998,

Conley, Denis M., K. Jenkins, 1998, “ Application of ISTD to Remediate PCBs from Soil at
the Former Mare Island Naval Shipyard, Vallejo, CA.”, presented at the 3™ Annual Tri-
Service Conference, San Diego, CA., August 15-17, 1998.

Vinegar, Harold J., G. L Stegemeier, J. M Hirsch, D. M. Conley, et al, 1997, “In Siu
Thermal Desorption of PCBs”, proceedings of the Superfund XVIII Conference, Washington,
DC, December 2, 1997.

Conley, Denis M., and J. E. Loney, 1996, “Applied Groundwater Treatmeni using UV
Oxidation Technologies”, presented at the 28" Mid-Atlantic Industrial and Hazardous Waste
Conference, Buffalo, NY, July 14-17 1996.

Edwards, David A., D. M. Conley, and M. G. Biekirch, 1996, “Surfactant Applications in
Environmental Restoration,” proceedings of the 28" Mid-Aftlantic Industrial and Hazardous
Waste Conference, Buffalo, NY, July 14-17 1996.
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EHAWN 5. FIORE, B.G., C.P.
Senior Environmental Geologist

Relevant Project Experience
ExxonMobil Projects

Former Refinery/Lubricating Ofl Plant, Woedhaven, MI. Project manager overseeing the
decontamination and removal of buried product/waste piping, the on-site management of
35,000 cu yds of excavated soils, completion of a hydrogeologic investigation of the site,
management of on-site stormwater issues and pilot testing/remedial design for closure of oil
sludge pond.

Wolverine Pipeline Spill Assessment Remediation, Jackson, MI. Provided key senior
technical assistance for remediat investigation (RI) and preliminary remedy assessment
activities in support of remediation efforts, completed under Michigan Part 201 Rules.
Provided senior level support in the design of investigative activities focussed on three major
areas of concern. Also provided senior technical review on abandonment/sampling of over
100 potable water wells and replacement of the wells with municipal water lines. Reviewed
combined groundwater recovery/treatment, phytoremediation, and natural attenuation
remedies for full containment of chemicals of concern.

Former Meobil (il Corp., Lubricating Oil Facility, Cleveland, OH. Project manager and
lead hydrogeologist for investigation and remedy assessment at Lubricating Oil bulking
facility. Comprehensive site assessment indicated presence of highly viscous LNPAL beneath
facility. Completed remedial evaluations for remedy of this condition, including groundwater
recovery, skimming, biosplurping, steam injection, and vacuum enhanced total fluid
recovery.

Niles Terminal, Niles, MI. Project manager and lead hydrogeologist for immediate response
action related to release of diesel fuel caused by valve failure. Worked with local
ExxonMobil personnel to move project from emergency response to continued response
phase. Provided innovative solutions for treatment/disposal of recovered water / NAPL from
spill response activities, saving ExxonMobil more than 75 percent of initial estimated costs.
Prepared sampling and analysis work plans for post-spill assessment.

Former Muskegon Terminal, Muskegon, MI. Project manager and lead hydrogeologist for
former terminal facility. Prepared strategy for obtaining State NFA status and worked with
ExxonMobil to define steps toward achieving NFA.

Former Dearborn Terminal, Dearborn, MI. Prepared closure plan for facility, and
achieved MDEQ and ERB approval for the plan. Worked with ExxonMobil and current
owner to get owner’s approval and sign-off on deed restrictions to obtain final closure.

Muskegen Dock Project, Muskegon, MI. Worked with ExxonMobil legal and technical
staff to define response actions at a former railroad dock/barge line head. Reviewed
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historical documents to define activities at the site and determine other corporations involved
(formerly or presently) in the operation of the site. Worked with current owner to define
investigation plan and obtain state approval of this plan to assess lake sediment, surface water,
groundwater, and soils.

Wolverine Pipeline Site, Grand Haven, MI. Worked with Wolverine management and
ExxonMobil technical staff to monitor site conditions, discuss activities with MDEQ

personnel and define and sampling and analysis program to meet the MDEQ requirements and
minimize site risk, without completing active groundwater remediation.

Former Mobil Oil Terminal, Newark, OH. Implemented remedy to minimize site risk and
allow for closure and final sale of facility. Managed investigation and remedial alternatives,
as well as some demolition activities completed prior to sale.

Former Mobil Oil Terminal, Cleveland, OH. Implemented remedy to minimize recovery
of LNAPL and impacted groundwater at closed site, located along a major river. Managed
underground storage tank removal program to allow for regulatory closure and sale of
facility.

Other Project Experience

Cummins Engine Company, Nationwide. Program manager for environmental Assessment,
compliance and operations assessment, remedial design, remedial closure and wastewater
treatment facility upgrade operations at more than 35 facilities in 20 states. State closure (No
Further Action) was achieved at majority of facilities, which ranged in size from smail engine
repair shops to > 1,000,000-sq-ft facilities.

Former Chemical Plant, Toledo, OH. Provided key senior technical support for remedial
investigation and remedial design of former plastics manufacturing plant in Northwest Ohio.
Evaluated phihalate NAPL plume and existing recovery system for effectiveness and
efficiency, as well as for design optimization. Reviewed and assessed soils and groundwater,
with respect to industrial/commercial development following Ohio Voluntary Action Program
rules. Worked with client and developer to obtain “Rule 13 Permit” from the OEPA, to
allow for commercial development of facility.

Union Carbide Corperation CERCLA Site, Mariet¢a, OH. Provided key senior technical
support for assessment and remedial design of soil and groundwater operable units at closed
facility in Marietta, OH. Completed assessment of waste historic disposal areas and
hydrogeologic and statistical review of groundwater management areas. Completed natural
attenuation assessments, working with UCC Personnel, and USEPA and OFPA technical
personnel, for inclusion of this more passive remedy to minimize the active groundwater
recovery activities. Completed design/evaluation of groundwater recovery system for
mitigation of chlorobenzene, benzene, and dioxin.
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Rickenbacker Air National Guard Base, Lockbourne / Columbus, OH. Hydrogeologic /
contaminant assessment characterization for Air Force facility with 27 identified disposal/
release areas. Technical analyses included characterization of the complex local aquifer
system, groundwater/surface water interaction, and the formmlation of conceptual site models
and additional assessment activities for pesticides, herbicides, PCBs, fuel components,
metals, and chiorinated solvents in soils and groundwater. Assisted in negotiation of

RI Phase II investigation activities with the USEPA and Ohio EPA.

CSL CERCLA Site, Elyria, OH. Provided senior technical review on former chemical solverts
recovery facility on which, more than 5,000 drums of solvents had reportedly been stored.
Assisted in support of preparation of scoping documents to assess site soil, groundwater, surface
water, and sediment pathways prior to issuance of USEPA AQC and negotiation on scope with
the USEPA.

Iowa Air National Guard Base, Sioux Gateway Airport, Sioux City, IA. Project manager
and Jead hydrogeologist overseeing complete investigation, remedial design, construction and
operation and maintenance activities for impacted groundwater and soil, in buried valley
aquifer system. Activities completed included site investigation, remedial investigation,
feasibility study, remedial design, remedial action and operations, maintenance and
monijtoring. ‘No Further Remedial Action Planned’ decisions were achieved for two sites.
Worked with client to achieve IDNR and USEPA approval of remedies.

FioreS-Project-Revised 10-01-02-PMTi.doc






CHRISTOPHER L. MERRIFIELD
Corperate Health and Safety Manager
Senior Engineer

Summary of Quatifications

Mr. Merrifield is a Safety Engineer with 13 years of experience in a multitude of disciplines related to
envirommental, health and safety (EH&S) issues. Mr. Merrifield spent 5 years in the Petrochemical
industry as a plant safety engineer prior to becoming a consultant. Mr. Merrifield’s last 8 years as a
consultant have included facilitating extensive heaith and safety training, EH&S systems/compliance
audits, and other related disciplines such as indoor air quality, ISO 14000, asbestos, and industrial
hygiene. Currently, Mr. Merrifield performs the role as Corporate Health and Safety Manager for Haley
& Aldrich.

Relevant Project Experience

Process Safety Management

Elf Atochem - Process Safety Management. Participated in various size Hazard Operability Studies
(Hazops) with a cross section of plant employees at the facility. All major Hazops were “facilitated” by an
outside risk management vendor. The faciiity manufactured 10 different mercaptans ranging from
relatively non-hazardous to extremely hazardous with the potential for catastrophic results. Acted as the
Safety representative for most "Management of Change" assessments and "Preliminary Hazard Analysis"
as ongoing responsibility to comply with the PSM standard.

Star Enéerprise-Process Safety Management. Member of Star’s- “Process Safety Management” team,
which performed Hazard Operability Studies (Hazop’s) for major plant facilities. Participated as a safety
representative of the Hazop team and also reviewed “Management of Change” process changes for
equipment that was installed after initial start-up. All Hazop’s were facilitated internally and (Texaco-Star)
was extremely proactive in thelr attempt to comply with the PSM standard.

Santa Fe Energy Resources - Health & Safety Audit. Comprehensive health & safety systems and
compliance audit for Santa Fe Energy Resources based out of Lafayette, LA and Houston, TX. Initially
audited the companies Houston and Lafayette offices for documentation, training, emergency response
programs, and over-all health and safety program. Included auditing six to seven offshore platforms
located offshore of Matagorda, Tx and Lafayette, LA in the Guif of Mexico, one large oilfield (including
ail pumping stations) and one compressor station located in West Texas. Developed a written report in
accordance with OSHA, USCG and MMS regulations. The American Petroleum Institute's (API)
Recommended Practices for development of a Safety and Environmental Management Plan (SEMP) for
OCS Operations and Facilities (RP75) audit protocols were used for the offshore processes. OSHA’s,
Process Safety Management standard was used for all onshore process reviews.

Indusirial Emergency Response

Eif Atochem: - Emergency Response. Member of plant Fire Brigade and Hazmat Incident Command
Team. The plant makes extremely toxic and flammable mercaptans from raw hydrogen suliide feed
stocks. Developed and organized the emergency response team (ERT) program in accordance with OSHA
and Channel Industry Mutual Aide requirements (CIMA). CIMA is the largest mutal aide provider in
the world for emergency preparedness. Major project coordination with neighboring plants and
COMMuNity,
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Emergency Response Training. Manager for envirommental company with a long history with major
companies in Texas in facilitating advanced emergency response training. Developed customized training
needs for clients that request that training follow company protocol and procedures. Notable clients and
training provided-Texas Instrument, Motorola, Cypress Semiconductor, Hampshire Chemical, IBM,
Ashland Chemical, Chevron Refinery-Port Arthur, Aristech, and City of Austin Electric
Department all 24 hour Hazmat Technician. IBM, Devoe/Reynolds-Confined Space training. Evalca
Chemical and Montgomery Tank Line Incident Command Training.

Double Eagle Steel Company- Emergency Response Plan Development. Double Eagle Steel Company
is engaged in the production of electrogalvanizing of sheet steel. Responsible for coordinating a team of
employees to “rework” the companies written integrated emergency response plan. The plan complies to
virtually every emergency response requirement that OSHA, DOT, EPA and state authorities require for
the plant. The plan includes a field guide and guidance manual.

Procedure Development

Star Enterprise - Regulatory Compliance/ Procedure Development. Responsible for procedure
deveiopment and implementation as required by 29CFR1910 and 29CFR1926 for one of the worlds
largest oil refineries. Most notable projects were development of the plants lockout/tagout procedure and
major revisions to the plant hot, safe and confined space work permit systemn which includes various
safety practices such as trenching/shoring, hot-tapping, electrical, blinding, and bleeding as exampies.

Star Enterprise - Regulatory Compliance. Responsible for leading and facilitating near miss, unusual
happening, and accident investigations for all major incidents at the refinery. Prepared root cause analysis
to major refinery incidents and implemented corrective actions. Provided 100's of hours of compliance
auditing in regards to programs and operations for the facility.

Star Enterprise-Safety/Industrial Hygiene Audits. Audit Member of Safety Quality Action Team and
"OSHA Veluntary Protection Program" (VPP} which assured compliance with union and OSHA in
regards to safety and indusirial hygiene. This generally entails comprehensive audits with OSHA
members and union members on all design and operational requirements per OSHA and plant Sop’s.

Elf Atochem - Regulatory Compliance/ Program Development . The Houston, EIf Atochem facility
manufacturers a variety of mercaptans. Responsible for procedure development and implementation for
29CFR1910 and 29CFR1926 in the plant which made various mercaptans. Most notable procedure and
program developments included lockout/tagout, bonding and grounding, Injury reporting, scaffolding,
excavation program, and hot work permit. Monitored contractor safety program. Provided 100's of hours
of compliance auditing in regards to programs and operations for the facility. All Programs and
Procedures were written to ISO 9000 standards. This included re-formatting all existing procedures to
meet the standard as well for certification.

EIf Atochem - Industrial Hygiene Program. Developed first stages of the IH program to meet OSHA
and corporate requirements for basic industrial requirements monitoring requirements and noise survey.
Monitored for hydrogen sulfide and mercaptan over-exposures during operational and maintenance
activities.
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Natienal Broadcasting Corporation (NBC Chicage) - EHS Program Support. Developed the
facilities site-specific fall protection, hearing protection, personal protective equipment, and hazard
communication written programs, including all associated forms to comply with the OSHA standard. In
conjunction with the development of the written programs, developed and conducted customized
traming for the four written programs to NBC employees.

Gund Arena/ Cleveland Cavaliers Corporation - OSHA & EPA Programs. Gund Arena is a world
class event arena located in Cleveland, Chio that host Professional Basketball and hockey events as well as
other entertainment events. Developed comprehensive plans and procedures for crisis management,
bloodborse pathogens, hazard communication, personal proteciive equipment, hazardous waste
management, fall protection, and powered industrial vehicles. This included the development of extensive
hazard assessment of all of the jobs that are performed at the arena.

General Motors - Standard Operating Procedure. Developed an Air Monitoring SOP for measuring
and detecting particulate matter for the General Motors REALM group.

Training

USAA Insurance Foundation Group - Program/Training Development, Developed a confined space
protocol and respirator program for USAA insurance foundation group in Dallas, Texas. This insurance
group is responsible for inspecting under slab, which occasionally includes tunneling. Developed and
facilitated a confined space entry-training program, which addressed air monitoring, entry procedures,
PPE selection and ventilation.

ENSR Corperation/Fugre Environmental - Ashestos and Hazwoper Fraining Develop training
courses and conduct these same courses for open enrollment asbestos and Hazwoper courses. Training
courses for Southern region employees. Conducted classes for ENSR’s South America offices allowing
for a different insight on South American policies and challenges in regards to health and safety.

Texas Natural Resource Conservation Commission ~ Hazardous Waste Operations and Emergency
Operations Training Facilitated initial and refresher training for an estimated 500 employees from the
Texas Natural Resource Conservation Commission over a period of two years for the Austin, Houston,
and Beaumont offices. Environmental Options, Inc. was the exclusive vendor for the TNRCC,

Archen Reality Group - Ashestos Program Development. Developed a 75 page, two hour asbestos
awareness script for Archon Reality Group that was eventually used for the development of a two hour
awareness video for all Archon Reality Group properties that have asbestos containing building materials.
Script was developed to meet OSHA standards for asbestos awareness as well as include Archon Reality
Group’s specific operation and maintenance program requirements. This required a very intensive
research and development on both asbestos and Archon’s practices for working with and around asbestos.

Toyota Motor Sales - ISO 14001/Environmental Management Systems Training. Participation in
facilitating training to Toyota Motor Sales employees in Massachusetts. Classes included implementation
requirements and program assessment.

Gulfstream Aerospace Corporation- ISO 14001/Environmental Management Systems Training
Involved in development and presentations outlining the requirements of Environmental Management
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Systems and 1SO 14001. Related the significance of each to the company’s current needs in their South
Carolina location.

MCI Corporate Environmental Health and Safety Group - Asbestos Training Developed an extensive
CD-Rom Training Program for MCI Corporate Environmental Health and Safety Group that was
performed via "satellite” around the country at their Career Enhancement University in Dallas. The two
classes conducted were the 2-hour OSHA asbestos awareness class and 8 hour, MCI specific,
manager/engineer training that was broadcast to over 25 locaticns simultaneously in the United States.
The “Distance Learning” format allowed attendees to communicate among other students and myself.

Various Consultants, Malaysia - Safety/Environmental Management Systems Traiuning. Developed
and delivered two days of training to various consultants located throughout Asia to perform EH&S audits
and Phase I assessments for a confidential client. Training focused on the proper auditing techniques and
format for an Environmental, Health and Safety Audit. Training was conducted in Kuala Lumpur,
Malaysia.

Loctite Corporation- Confined Space Entry Training. Developed and conducted a company specific
confined space entry training course for service and sales employees located at the Loctite Corporation
Headquarters in Rocky Hill, Connecticut. The employees are required to enter various spaces within
their clients’ facilities to repair and service Loctite installed equipment. Training was based on the
company’s internal procedures and the OSHA confined space standard. Training was a full day course
and used various training media’s.

New England Electric Wire Company ~ OSHA, EPA, & DOT Training. New England Electric Wire
Company engineers and manufactures specialty wire for various industries around the world. NEEWC
uses raw product to develop numerous types of braided wire. Developed and conducted Hazwoper First
Responder Training, DOT- Hazmat employee training, and EPA — RCRA training for the Tacility over the
course of one week at the New Hampshire facility.

Gund Arena/ Cleveland Cavaliers Corporation - OSHA & EPA Training. Gund Arena is a world
class event arena located in Cleveland, Ohio that host Professional Basketball and hockey events as well as
other entertainment events. Developed and conducted crisis management planning, bloodborne pathogens,
hazard communication, personal protective equipment, hazardous waste management, fall protection,
powered industrial vehicles to over 300 employees during the course of 8 training sessions. The training
was a result of us developing the Gund Arena Environmental, Health, and Safety Programs for the
Arena. This included the development of muliiple plans and an extensive hazard assessment of all of the
jobs that are performed at the arena.

Project Oversight

BOC Gases ~ Health and Safety Oversight for Large Decommissioning Project. Developed extensive
health and safety procedures for BOC gases in Houston for cleanup and remediation activities in an
abandoned Acetylene and MAPP gas production facility. Included asbestos abatement, extremely
corroded and unstable cylinder palletizing, waste over-packing performed in level B protection, and
remediation of a lime pond with pH levels as high as 12.5. Responsibilities included numerous days on
site to coordinate the overall safety activities during de-commissioning and remediation of the 6 month
project.
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Walbridge Aldinger/Ferd Motor Company- Hazard Assessments & Job Safety Oversight. Conducted
hazard assessments & provided job safety oversight for the Ford Motor Company in Dearborn, Michigan
at the historic Rouge Complex. Provided weekly assessments of the Rouge Powerhouse, post-explosion,
for the sole purpose to provide contract safety oversight. Conducted monthly reviews of the facility to
deterinine safety integrity and structural soundness for entry. Conducted daily and monthly safety
inspections and audits for the new Ford engine plant at the same complex. Involved day-to-day interface
with Ford engineers and design vendors during the commissioning of the plant. Performed audits on
various functions during commissioning such as overhead hoist and cranes, machine guarding, and
lockout/tagout of the equipment.

Environmental Options Inc. / Houston TX - Preject Support. Provided OSHA and DOT technical
support to the remediation division of Environmental Options mainly regarding environmental
construction, transporting hazardous waste, UST’s, and other Hazwoper regulated projects.

ENSR Corporation - Project Support. Developed Site Safety Plans for over 100 of projects, as well as
performed other safety related responsibilities including- provide technical support to the industrial and
commercial groups in both the OSHA General Industry Standard and OSHA Construction Standard.
Major client focus was large petrochemical and oil refining facilities throughout Texas and Louisiana.

Fugre Environmental - Project Support. Develop Site Safety Plans as required under
OSHA's-Hazardous Waste, Operations and Emergency Response Standard as well as perform other safety
related responsibilities such as provide technical support to the industrial and commercial groups in both
the OSHA General Indusiry Standard and OSHA Construction Standard.

Regulatory Compliance Evaluations

AT&T/Lucent - Environmental, Health and Safety Audit. Performed and coordinated environmental,
health and safety compliance audits for AT&T in various facilities as part of a Master Service Agreement
with AT&T. Responsibilities included identifying non-compliance to local, state and federal regulations in
regards to EH&S activities as well as identifying non-conformance to AT&T safety practices. Locations
were throughout the United States (Houston (2), Chicago, San Antonio (2) , New Orleans, South Bend,
IN, Morristown, NJ, Freehold, NJ)

North Texas Cement Company - Health and Safety Audit /Program BDevelopment. Comprehensive
health and safety audit for the North Texas Cement (NTC) terminal in Houston. NTC off-loads barges of
portland cement into two storage domes, which in turn are transferred to truck and rail terminals. The
audit was conducted in a week and involved a thorough walkthrough, document review, and assessment of
offloading protocol. Consequently, developed the terminals confined space entry program and trained
terminal employees and contractors on the program requirements.

Walbridge Aldinger/Ford Motor Company- Hazard Assessments & Job Safety Oversight. Conducted
hazard assessments & provided job safety oversight for the Ford Motor Company in Dearborn, Michigan
at the historic Rouge Complex. Provided weekly assessments of the Rouge Powerhouse, post-explosion,
for the sole purpose to provide contract safety oversight. Conducted monthly reviews of the facility to
determine safety integrity and structural soundness for entry. Conducted daily and monthly safety
inspections and audits for the new Ford engine plant at the same complex. Involved day-to-day interface
with Ford engineers and design vendors during the commissioning of the plant. Performed audits on
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various functions during comnissioning such as overhead hoist and cranes, machine guarding, and
lockout/tagout of the equipment.

Aspen Bay Candle Manufacturing - Health & Safety Audit. Comprehensive health & safety
compliance audit for Aspen Bay Candle Manufacturing facility in Starkville, Mississippi. Included
walkthrough inspection, record review, job observations, design aspects and program review of the
facility. A report was written in accordance with OSHA, standard building codes and National Electric
Code.

Nutrition Technolegy Corporation - Health & Safety Aundit. Comprehensive health & safety systems
and compliance audit for Nutrition Technology Corporation in Monroe, Louisiana. Facility extracted oils
from rice bran, which was stored in silos and tanks on 7 acres of property. Property was previously a
cotton seed oil facility operating since the late 1800’s, in which some buildings maierial handling where
still operational. Included walkthrough observations, design aspects, record and program review, and a
written report in accordance with OSHA and NEC.

New England Electric Wire Company - Health & Safety Assessment. New England Flectric Wire
Company engineers and manufactures specialty wire for various industries around the world. NEEWC
uses raw product to develop numerous types of braided wire. A team conducted a “walk through”
environmental, health, & safety compliance assessment for New England Electric Wire Company facility
in New Hampshire. I was responsible for conducting the health and safety portion of the assessment.
Included a site walkthrough assessment of the facility observing job observations, design aspects and
identifying non-compliance items. A report was written in accordance with OSHA and the New
Hampshire Health and Safety standards.

Summit Gt Company/ Kljber Corporation~ Health & Safety Andit. Summit Oil Company
manufactures, processes, and transports synthetic lubricants for air compressors in drums and other
containers. Summiit blends bulk, raw material to manufacturer a variety of products that are shipped
nationally and internationally. A cross-sectional team was assembled to conduct a comprehensive
environmental, health, & safety compliance audit for the facility located in Texas. Was responsible for
conducting the health and safety portion of the audit. It included, performing interviews, record review,
job observations, design aspects and identifving non-compliance items. Texas does not have a state health
and safety program. A written report was developed in accordance with OSHA standards.

Waste Management- Health & Safety Audit. Waste Management - Emelie fully permitted facility in
Alabama is a major hazardous waste treatment and disposal facility. The facility receives RCRA, TSCA,
and other debris as waste in which is solidified, stabilized, and land-fiiled at the site. A cross-sectional
team was assembled to conduct a comprehensive environmental, health, & safety compliance and
management system audit for the facility located in Alabama. Was responsible for conducting the health
and safety portion of the audit. It included, performing interviews, record review, job observations,
design aspects and identifying non-compliance items. A comprehensive compliance and systems report
was generated for WM EH&S.

John Carroll University - Health & Safety Audit. John Carroll University is a Jesuit university located
in Cleveland, Ohio and enrolls approximately 4,000 stadents and employees approximately 600
employees. The university is a typical liberal university and has the standard programs and facilities that
would be expected at a university such science departments, art departments, maintenance group, and a
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physical plant. A cross-sectional team was assembled to conduct a comprehensive environmental, healih,
and safety compliance audit for the university. The University provided each member an escort for the
week to assist in access and answer questions. Was responsible for conducting the health and safety
portion of the audit. It included performing interviews, record review, job observations, design aspects
and related non-compliance items. Ohio does not have a state health and safety program. A written report
was developed in accordance with OSHA standards.

Gund Arena -~ Health & Safety Audit. Gund Arena is a world-class entertainment arena that hosts the
NBA basketball franchise, Cleveland Cavaliers. The Arena also host numerous other events sach as
wrestling, concerts, indoor motor-cross, and a variety of other events. A team conducted a “walk
through” environmental, health, & safety compliance audit. Was responsible for conducting the health
and safety aspect of the audit. It included a walkthrough assessment of the facility abserving job
observations, design aspects and identifying non-compliance items. A thorough record and documentation
of the Arena was also conducted. A report was developed in accordance with OSHA standards.

Aireraft Manufacturer- Safety Audit. Conducted safety audits at two aircraft facilities located in
Georgia and Kansas over a two-week period. Both facilitics are assembly plants, in which, the Kansas
facility assembles eniire aircraft. Audits included, performing interviews, record review, job observations,
design aspects and identifying non-compliance items. Neither state has their own health and safety
program. A written report was developed in accordance with OSHA standards.

Sunoco Chemical Company- Safety Audit. Active member of a multi-media EH&S audit tearn
assigned to audit eleven Sunoco chemical plants and refineries. Currently, conduct safety audits at
facilities around the country typically over a one-week period per site. The facilities range from
polypropylene, phenol, cumene, lubes, and fuels. Audits include, performing interviews, record review,
job observations, design aspects and identifying non-compliance items. A written report is developed in
accordance with OSHA standards.

Amerada Hess- Safety Audit, Terminal. Conducted safety audit at a loading terminal located in South
Carolina over a one-week period. The terminal receives, stores and transports various grades of petroleum
fuels from barges. Audit included, performing interviews, record review, job observations, design aspects
and identifying non-compliance items. The state of South Carolina does not have their own health and
safety program, A written report was developed in accordance with OSHA standards.

Amerada Hess- Safety Audit, Production Platforms. Conducted safety audit at two Hess offshore
platforms and corporate exploration and production (E&P) offices in Houston, TX over a one-week
period. The platforms are manned platforms located in the Gulf of Mexico near Corpus Christi and
produce natural gas. Audit included, performing interviews, record review, job observations, design
aspects and identifying non-compliance items. A written report was developed in accordance with
Mineral Management Services and Coast Guard regulations.

Hoveunsa Oil Refinery- Safety Support. Hovensa Oil Refinery (Formerly Hess Oil) is the largest oil
refinery in the Western Hemisphere located in the Virgin Islands. Mr. Merrifield assessed the critical
aspects of a major fuel explosion that occurred in an operating unit within the refinery. The review
included emergency response deployment, mitigation, critique of the investigation and communication
efforts to employees and community. Mr. Merrifield performed an in depth gap analysis of the refineries
safety systems to determine the refinery’s status in regards to potential certification to the OSHA
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Voluntary Protection Program (OSHA-VPP). Once the analysis was completed, a detailed
implementation plan and supporting programs were developed to assist the plant in implementing the VPP
process at the refinery. The work performed required three weeks on site.

Miscellaneous

Various Commercial Clients - Indoor Air Quality Investigations. Developed ENSR's Houston office
IAQ service line while participating in investigations, which resulted in the use of Anderson cascade
impactors, bulk and swab sampling, and basic Metrosonic AQ501. The investigations included employee
interviews, HVAC assessments, general building environmental conditions, and report writing.

National Breadcasting Corperation (NBC)- Hazard Assessments & Job Safety Analysis. Conducted
hazard assessments & job safety analysis’ (JSA) at seven different locations at major NBC studio’s and
stations located around the country. These assessments included performing interviews and assessments of
key positions at each of the locations. Responsible for developing numerous written hazard assessments
and JSA’s for as many as 35 positions at each facility. The process was used as an open forum to allow
NBC employee’s to voice their safety concerns pertaining to their positions. These concerns were
documented and included in a written report of the facility.

National Broadcasting Corporation (NBC Barbank) - EHS Program Support for the Voluntary
Protection Program. Provided two weeks of on-site EHS program support by serving as EHS
professional support primarily to provide assistance at the Mi. Wilson Transmission facility. The scope
included a comprehensive health and safety compliance/management system audit (CALOSHA, GE
Standards), completion of job safety analysis’ and hazard assessments, conduct a chemical review and
inventory, and train employees on lockout/tagout procedures. Developed an extensive “Emergency
Action Plan” for Mt. Wilson that incorporates the various emergencies possible at the site with the
required interface needed for a response to a “remote” location such as Mt. Wilson.

Hotel Dieu Grace Hospital (Windsor, Canada) Consultation and Delineation of Mold
Contamination. Ongoing support for a large general contractor working within a Canadian hospital
that has been “alleged” to create conditions to support black mold contamination in multiple locations
of a newly constructed wing of an existing hospital. A very sensitive and visible project that has the
Canadian “Ministry of Labour” actively involved. Activities included collecting core and cellophane
tape samples, delineation of mold spores on CADD, report development, legal support, and conducted
a two day training class for employees on the safe removal of the mold spores (similar to asbestos
training).

EDUCATION
B.S. Safety Engineer - Murray State University
PROFESSIONAL AFFILIATIONS

National Environmental Trainers Association/
American Society Safety Engineers
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TECHENICAL SPECTALTIES

Process Safety Management Training (Hazard operability studies, Process Change Analysis,
Management of Change, & Fault Tree Analysis)

EPA, Indoor Air Quality and sampling protocols

Certified Environmental Trainer, NETA (expired}

Instructor in Louisiana and Texas Asbestos Courses Contractor/Supervisor, Worker, Inspector,
Project Designer, Air Monitoring Technician, Management Planner, Texas Regs., Louisiana Regs.
80 Hour Association of American Railroads and BOE, Hazardous Material Technician’
BSI-Advanced EMS Lead Auditor for ISQ 14000, 98-0077US-48390

Advanced Industrial Firefighting, Strategies/Tactics, Incident Command, Technician (40e, 24q,
Supervisor)

Confined Space Rescue-Regular and Advanced OSHA-"Voluntary Protection Program™
Industrial Hygiene Techniques and Sampling for Emergency Response

o Certified in Excavation and Scaffold Safety







BAN N. SHAMOON
Envirgnmental Scientist

Summary of Qualifications

Ms. Shamoon is an environmental scientist with four years of technical and manufacturing
experience. With a scientific background Ms. Shamoon has experienced many different realms
of industry. The following are Ms. Shamoon’s major areas of expertise.

Relevant Experience

RCRA Facility Investigations. Task Manager for large scale RCRA facility mvestigation.
Responsible for field implementation of RCRA facility investigation work plan. This includes
designing field investigations, and coordinating field activities. Other responsibilities include
managing field and laboratory data by utilizing access and EqulS Chemistry. Additiona] tasks
include interpreting data utilizing ArcGIS 8.0 and Surfer, and producing data release packages.

Risk Communication. Formally trained in Risk Communication including media relations and
high risk conditions. Participated in off-site contaminant migration investigations as a technical
risk communicator. Provided technical assistance and support to neighbors including
commercial businesses, residents, municipalities, and local police. Aided in coordination and
oversight of field activities. Investigations required constant communication with team members
and community.

Brownfield Sites. Participated in redevelopment of brownfield sites. Major role was to
manage all funding sources for redevelopment ultimately equaling $3,000,000.00. Participation
in other brownfield activities includes research of brownfield programs in various states.
Attended the 2001 National Brownfields Conference, the 2001 Michigan Municipal League
Conference, and the 2001 Deal Flow Conference.

Phase I Environmental Site Assessments. Participated in environmental site assessments for
commercial and industrial properties in accordance with standards established by the American
Society for Testing and Materials, Environmental Site Assessments, E 1527-00. These studies
involved in-depth background research including review of historical and current aerial
photographs; evaluation of UST registrations; review of State and Federal databases; site
inspections; and surrounding property usage evaluation.

Securities and Exchange Commission (SEC) Aundits. Participated in assessing and reporting
environmental lability for industrial properties in accordance with the American Institute of
Certified Public Accountants “Statement of Position 96-1, Environmental Remediation
Liabilities.” Participation includes site walk through, in-depth background research, and
determination of regulation requirements to be met.

Litigation Research. Conducted rigorous technical and literary research in order to obtain
supporting documents for expert witness opinion. Research included scholarly document
studies, Internet and database research, and interviews with industry personnel. Technical
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studies included the study of chemical behaviors as well as proposing chemical reactions and
mechanisms.

Previous Experience

Environmental/Quality Analyst. Evaluate and report data for government air emissions
standards. Momnitor and report compliance of wastewater with government standards. Maintain
chemical inventory in accordance with OSHA and MIOSHA. Assist in treatment and disposal
of hazardous waste. Aid in safety training of new and existing employees. Evaluate test data
and issue certificates of compliance. Evaluate customer complaints and internal
nonconformance for trends. Aid in maintaining compliance in accordance with ISO9001 and
QS9000. Evaluate and maintain employee-training program. Develop and update standard
operating procedures. Develop Statistical Process Control training. Conduct research for
implementation of IS014000.

Research and Development Assistant Chemist. Resolve surface issues through surfactant
studies. Test for and maintain compliance of VOC standards of products. Test and measure
characteristics of products. Aid in formula optimization through extensive testing. Collect and
record research data for analysis.

Research Technician. Protein quanitation of samples. Thin layer chromatography for
separation of samples. Column chromatography for purification of sphingolipids. Capillary
electrophoresis for separation of sphingolipids. Ultraviolet/Visible spectroscopy for evaluating
concentration of gangliosides.

Laboratory Experience. Gas chromatography, gas chromatography/mass spectroscopy, gel
electrophoresis, centrifugation/ulira centrifugation.

Education

Bachelor of Science in Biochemistry, Oakland University, Rochester, Michigan, 1999

OSHA 40 Hour HAZWOPER Training (29 CFR 1910.120 (e}(3)X1}}, September 2000

OSHA 8 Hour HAZWOPER Refresher Training (29 CFR 1910.120(e)}(8)), updated annually
Environmental Quality Information Systems’ Chemistry® Data Management System (EqulS)
Training, March 2001

ASTM Technical and Professional Training; “Environmental Site Assessments for Commercial
Real Estate”, August 2002

Computer Experience
AutoCAD, ArcView GIS 3.2 and 8.0, EqulS Chemistry, Access, Surfer, gINT

Organizations
Member of CHMM and AWMA






GREGORY P. LIEDEL
Senior Environmental Geologist

Summary of Qualifications

Mr. Liedel is an environmental geologist with more than 12 years experience in site
assessment and remediation. With a geology and geography background, Mr. Liedel has
been a significant contributor to several site assessiments, Phase [/Phase 1T investigation,
remedial site investigations, and building decommissioning. The following are specific
examples of Mr. Liedel’s major areas of expertise.

Relevant Project Experience

Building Decommissioning. Supervised a coal and hazardous materials decommissioning
project for a large automotive complex. Provided oversight of building entry staff assigned to
work crews entering buildings for safety, inspection and approval of work performed by the
contractors, running the daily morning entry staff safety meetings, running the daily afternoon
contractor progress meetings and providing daily/weekly memos to key personnel and the
client’s organizations.

Asbestos-related Activities. Supervised work activities and conducted air monitoring during
ashestos abatement projects. Performed analytical testing of asbestos in air and bulk samples
utilizing the Phase Contrast Microscopy (PCM), Polarized Light Microscopy (PLM) and
Transmission Electron Microscopy (TEM) methods. Conducted asbestos surveys for projects
ranging from residential dwellings to industrial complexes.

Lead-based Paint Activities. Performed lead-based inspections and risk assessments of
residential to industrial complexes utilizing an X-ray Fluorescence {XRF) Spectrum Analyzer.

Phase [ Environmental Site Assessments. Conducted environmental site assessments for
commercial and industrial properties in accordance with standards established by the
American Society for Testing and Materials, Environmental Site Assessments, E 1527-00.
These studies involved in-depth background research including review of historical and
current aerial photographs; evaluation of UST registrations; review of State and Federal
databases; site inspections; and surrounding property usage evaluation.

Site Assessments. Performed site assessment and investigation projects performed pursuant
to Part 201 of Michigan Public Act 451 of 1994, as amended. Development and
implementation of hydrogeologic investigations; coordinate subcontractors and equipment for
field investigation, implementation of field investigations including soil/groundwater sampling
pursuant to USEPA protocol, and supervising well design and installation pursuant to USEPA
technical enforcement guidance. Prepared Baseline Environmental Site Assessments for
submittal to the Michigan Department of Environmental Quality.

Petroleum Impacted Sites. Project manager for site assessment and investigation projects
performed pursuant to Part 213 of Michigan Public Act 451 of 1994, as amended.
Development and implementation of hydrogeologic investigations; coordinate subcontractors
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and equipment for field investigation, implementaiton of field investigations including
soil/groundwater sampling pursuant to USEPA protocol, and observing well design and
installation pursuant to USEPA technical enforcement guidance. Prepared appropriate reporis
for submittal to the Michigan Depariment of Environmental Quality. Performed Tier 1 and
Tier 2 site closures under the Risk Based Corrective Action which have included several with

deed restrictions.
Education

University of Toledo, B.S. Geology, 1990
University of Toledo, B.A. Geography, 1989

Special Studies and Courses

OSHA 40 Hour HAZWOPER Training (29 CFR 1910.120 (e)(3)(I)), 1991

OSHA 8 Hour HAZWOPER Refresher Training (29 CFR 1910.120(e)(8)), updated annually
Risk-based Corrective Action Trained

Professional Certifications and Registrations

1999/Licensed Professional Geologist: State of Indiana (Reg. No. 1721)
2001/Certified Underground Storage Tank Professional (CUSTP): State of Michigan
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EDUCATION
1986 Ph.D., Water Resources Engineering, University of California, Los Angeles
1982 M.S., Water Resources Engineering, University of California, L.os Angeles

1979 B.S., cum laude, Civil Engineering, University of California, Los Angeles

EXPERIENCE

Dr. Song is a Principal at ENVIRON Corporation. He has 16 years of consulting and industry
experience in hazardous waste management, including extensive experience in: the development and
application of risk-based approaches to improve site investigation and remediation; regulatory
negotiations; RCRA compliance; and regulatory analysis. His project management experience
includes major projects under the following regulatory programs:

RCRA Facility Investigation (RFI) and Corrective Measures Study (CMS);
RCRA Closure and Post-Closure;

Superfund Removal Action;

Superfund Remedial Design (RD) and Remedial Action (RA); and
Underground Storage Tank (UST) Removal and Corrective Action.

e & @

Dr. Song's areas of technical and regulatory expertise include:

e  Human health risk assessment;

e  Fate and transport modeling;

e  Statistical analysis of environmental data; and
s  RCRA hazardous waste management.

The following describe some of Dr. Song's work at ENVIRON:

e  Directed an RFI baseline risk assessment for a major automotive manufacturing facility in Ohio
where potential exposures to workers and neighboring residents from more than a dozen
SWMUSs, including landfills, surface impoundments, and USTs, were assessed. Dr. Song lead
extensive negotiations that succeeded in convincing USEPA Region 5, possibly for the first
time in an RFL, to allow future land use to be assessed as industrial, rather than residential, and
ground water exposures to be assessed at only existing drinking water wells which were off-site
and screened in a lower, rather than the uppermost, aquifer.

®  Designed and obtained approval from the Pennsylvania DEP for an RFI/CMS in which the field
work and baseline risk assessment were phased with the phase-out of production at a major
chemical manufacturing facility in Pennsylvania. Dr. Song directed the baseline risk
assessment which included evaluation of potential exposures to workers and neighboring
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residents during excavations into shallow, contaminated ground water, and to users of off-site
surface water that may be affected by transport of ground water from the facility.

e  Directed the development of risk-based soil and ground water criteria for protection of human
health at industrial facilities in the People's Republic of China, on behalf of a major US-based
multinational automobile manufacturer. Presented the criteria before the China National HPA
on two occasions, and successfully negotiated over a two-year period the adoption of the criteria
as national guidance. The development work included original research to derive exposure
factors (e.g., exposure frequency, exposure duration, skin surface area, and body weight) that
were specific to workers in China.

e  Served as a subject-matter expert on human health risk assessment for the U. 8. Army's
Environmental Restoration Independent Technical Review Program, which uses independent
subject-matter experts to assist the Army in identifying opportunities for improving the cost-
effectiveness of investigations and remediations at Base Realignment and Closure (BRAC)
installations and active Army sites.

e  Provided technical guidance to Ohio EPA on the use of Monte Carlo techniques in the
development of generic risk-based soil and groundwater cleanup standards under the Ohio
Voluntary Action Program (a brown fields program), on behalf of an Ohio industry coalition.

e  Provided technical guidance to Michigan DEQ on the use of vapor and particulate emission
models, air dispersion models, and vapor intrusion models in the development of generic risk-
based soil and groundwater cleanup criteria under Michigan's site remediation rules (Part 201
Rules, formerly Act 307 Rules), on behalf of a Michigan industry coalition.

e  Developed comments on USEPA's December 1994 draft Soil Screening Guidance for several
industrial clients. The comments critiqued the technical basis of the draft risk-based approach,
identified technical errors in the USEPA methodologies, and suggested alternate methods to
improve the efficiency of the soil screening levels.

e  Dirccted the RD/RA of an operable unit at a major Superfund site in USEPA Region 3. Dr.
Song negotiated changes to the $22 million remedy specified in the ROD that saved the PRPs
more than $10 million. The RID/RA included segregation and characterization of admixed
hazardous wastes that were disposed in a 5,000 yd* in-ground vault and design of technologies
to treat the wastes to meet RCRA land disposal restrictions treatment standards.

e  Developed and successfully negotiated with USEPA Region 4 a risk-based screening
methodology for evaluating broad-spectrum (i.e., TCL/TAL) soil characterization data coliected
at more than 45 sites in six states under a CERCLA 106(a) order. The screening methodology
allowed estimates of cumulative excess cancer risk and estimates of noncancer effects to be
compared with an acceptable risk of 10 and a hazard index of 1, respectively.
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e Assisted the Michigan Part 201 Program Advisory Group (formerly Act 307 Program Advisory
Group) in the development of the technical details for standard default risk-based cleanup
standards appropriate to indusirial land use under Michigan's Natural Resources and
Environmental Protection Act (NREPA, formerly Act 307). The standards, in part, are based on
Monte Carlo analysis of multiple, human exposure pathways.

s  Developed comments on Ohio EPA's 1993 Guidance for Reviewing Risk-Based Closure Plans
Jor RCRA Units and Closure Plan Review Guidance for RCRA Facilities, on behalf of a major
automotive manufacturer. The comments offered suggestions on technical aspects of Ohio
EPA’s approach to risk-based clean closures and on streamlining the administrative review of
closure plans.

e  Directed the development of risk-based screening levels for lead, including soil screening levels
appropriate to workers at industrial sites and screening levels appropriate to recreational
consumption of fish.

e Developed an expert report that refuted a RCRA Section 7003 "imminent and substantial

endangerment” claim against a large inactive land disposal site located on a major river in
1llinois.

e  Developed an expert report on the historical regulatory framework governing RCRA-related
remedial actions and the implementation experience during the 1980s to early 1990s at the
federal and state levels.

e Provided expert review of RCRA hazardous waste classification issues and assisted in the
development of litigation strategy.

Before joining ENVIRON, Dr. Song served seven years with the General Motors Corporation (GM),
Environmental Activities Staff. While at GM, he provided oversight and technical support in RCRA
compliance to more than 100 manufacturing facilities. Dr. Song led the development of GM
strategies and procedures for managing RCRA-related remedial activities including corrective action,
closure/post-closure, UST removal/cleanup, and facility closing/sale. He also conducted Jegislative
and regulatory negotiations and analysis on a variety of RCRA and Superfund issues on behalf of
GM. His work at GM included the following:

e Led a coalition of major Michigan industries in successful negotiations with Michigan DEQ and
environmental advocacy groups to develop the first workable cleanup standards under
Michigan's Superfund law (formerly Act 307). Dr. Song contributed the key concepts to the
development of Michigan's three-tier approach to setting risk-based cleanup standards and
Michigan's standard defauit risk-based cleanup standards for industrial land use.

e  Provided technical guidance on RCRA closures and post-closures of hazardous waste

management units at more than two dozen GM manufacturing facilities. These closures
included container management units, tanks, surface impoundments, waste piles, and landfills.
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As part of these closures, Dr. Song led successful negotiations with the regulatory agencies in
Michigan, Ohio, and Missouri to approve the first risk-based RCRA clean closures in those
states.

e  Developed strategies and procedures for managing RCRA corrective action at more than 100
manufacturing facilities. The strategies and procedures addressed management of the Visual
Site Inspection (VSI) and Sampling Visit (SV), challenge of the RCRA Facility Assessment
(RFA), negotiation of the order/permit, voluntary corrective action, and management of the
RFI/CMS. Dr. Song provided oversight and technical assistance on RCRA corrective actions at
GM facilities in USEPA Regions 3, 5, and 7.

e  Developed management strategies and technical guidance for environmental site assessments at
more than two dozen GM manufacturing facilities that were closing, redeveloped, or sold as
ongoing operations. Because many of these facilities were subject to RCRA corrective action
but have not yet come under enforcement, these strategies considered future corrective action
impacts and preemptive measures to minimize their potential effect.

e«  Established and led the implementation of a plan for risk ranking and preemptive assessment of
more than a dozen inactive hazardous waste sites to minimize potential environmental liability.

e  Developed position papers and testimony on major proposed rules under RCRA and TSCA.

Dr. Song also held the following positions:

e Adjunct Assistant Professor, School of Health Sciences, Oakland University, Rochester,
Michigan. Developed and taught a senior-level course examining scientific and public policy

issues in environmental protection, covering RCRA, CERCLA, Clean Water Act, and Clean Air
Act.

e  Post-Graduate Research Engineer, School of Engineering and Applied Science, University of
California, Los Angeles. Developed and calibrated a mathematical model of mass transport-
[imited nitrification kinetics in activated sludge. Supported other research and pilot studies on
other biological wastewater treatment processes.

e  Pilot Plant Operator, Pentech Houdaille, Houdaille Industries, Inc., Cedar Falls, Iowa. Assisted

in evaluating the performance of an air/pure-oxygen activated sludge pilot plant at the Hyperion
Wastewater Treatment Plant in Los Angeles, California.

PROFESSIONAL MEMBERSHIPS AND ADVISORY POSITIONS

Member, Michigan Act 307 Program Advisory Group, Michigan Department of Natural Resources,
1991-1992.






STEPHEN SONG, Ph.D.

Member, Michigan Act 307 Rules Work Group, Michigan Manufacturers Association and Michigan
Department of Natural Resources, 1989.

Member, Michigan Ground Water Quality Standards Rules Work Group, Michigan Department of
Natural Resources, 1990,

Member, Serious Reduction of Hazardous Waste Workshop, Large Business Perspectives on
Hazardous Waste Reduction, Office of Technology Assessment, U.S. Congress, 1986.

Member, American Society of Civil Engineers.

PRESENTATIONS AND PUBLICATIONS

Song, 8. 1999. Human Health Risk Assessment in RCRA Corrective Action and Superfund. 1999
General Motors Global Environmental Conference, Detroit, Michigan. October,

Song, S. and K. Cizerle. 1998, RCRA Land Disposal Restriction Treatment Standards. Technical
training seminar for the U. S. Naval Facilities Engineering Service Center at eight Naval
Facilities Engineering Command Divisions. October.

Cizerle, K., S. Song, S. Washburn. 1998. Potential Risks Associated with Vapor Migration from
Groundwater into Buildings. Risk, Resources, and Regulatory Issues: Remediation of
Chlovinated and Recalcitrant Compounds. First International Conference on Remediation of
Chlorinated and Recalcitrant Compounds. Battelle Press: Columbus, Ohio.

Song, S. 1997. Risk-Based Soil and Groundwater Quality Standards for Industrial Facilities in
People’'s Republic of China. China National Environmental Protection Agency. Beijing,
People's Republic of China. June (also January 1998).

Song, S. 1996. Development of Risk-Based Screening Criteria for Industrial Sites in Mexico.
Instituto Nacional de Ecologia (INE}, Procuraduria Federal de Proteccion al Ambiente
(PROFEPA), and Secretaria de Comercio y Fomento Industrial (SECOFI). Mexico City,
Mexico. April,

Song, S. and L. Rosolowsky. 1993. Improving EPA's Soil Screening Guidance. Society of Risk
Analysis Annual Conference. Honolulu, HI. December.

Washburn, S. and Song, 8. 1995, Practical Guidance on CERCLA Risk Assessment. Training
seminar for the Mobile Oil Corporation, Superfund Group. Princeton, NJ. June.

Song, S. 1993. Texas Risk Reduction Rules: Exposure Assessment Issues. ENVIRON client
seminar. Houston, TX. June.
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Song, 8., and L. Marolf. 1993. Michigan's Three-tier Approach to Setting Cleanup Standards for
Sites of Environmental Contamination. Water Environmental Federation Specialty Conference
on The Development of Soil, Sediment, and Groundwater Cleanup Standards for Contaminated
Sites—-How Clean Is Clean? Washington, D.C. January.

Stenstrom, M.K. and 8. Song. 1991. Effect of oxygen transport limitation on nitrification in the
activated sludge process. Res. J. Water Pollut. Control Fed., 63, 208.
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KIMBERLEY D. CIZERLE

EDUCATION

1991 M.S.E.E., Environmental Engineering (Water Resources Engineering), University of

North Carolina at Chapel Hill

1989 B.S., Nuclear Engineering (Minor in Spanish), North Carolina State University

EXPERIENCE

Ms. Cizerle is a Manager at ENVIRON Corporation with a broad engineering background and over
eleven years of industry and consulting experience in:

O e X

Human health risk assessment, including fate and transport modeling
Site assessment and remediation

Regulatory negotiations

Regulatory analysis

RCRA hazardous waste management

Evaluation of litigation claims based on the principles of risk assessment

The following describe some of Ms. Cizerle’s work at ENVIRON.

X

Managed several risk-based evaluations for various RCRA Facility Investigations (RFIs) in
Ohio, Indiana, Georgia, and Michigan.

Managed risk-based evaluations for RCRA RFI activities and corrective measures
determinations for a facility in Indiana, under a voluntary agreement with USEPA Region 5.

Prepared RCRA environmental indicator (EI) evaluations for various high-priority sites listed
for evaluation in USEPA Region 5.

Conducted a risk-based evaluation of remedial alternatives and developed risk-based targets for
the selected remedy for a RCRA corrective measure study/feasibility study (CMS/FS) in USEPA
Region 2.

Developed strategy for conducting RCRA corrective action activities at an active RCRA Subtitle
C treatment, storage, and disposal facility (TSDF). On behalf of the facility, prepared comments
to USEPA Region 5 on the corrective action portion of its RCRA federal permit modification.

Managed a risk-based screening evaluation of TCI/T AL soil characterization data collected at
more than 45 sites in six states under a CERCLA 106(a) order. The evaluation included
estimation of cumulative excess cancer risk and noncancer effects (to be compared with an
acceptable risk of 10 and a hazard index of 1) at each of the 45 sites for on-site industrial and
off-site residential land use.
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X Managed a human health evaluation of soil and ground water data at a former automotive
components and manufacturing facility in New York. The evaluation included the development
of a risk-based screening level for lead for workers at the industrial facility.

X Evaluated, based on human health risk assessment, the significance of soil and ground water
data collected as part of various Phase 1 assessments at several former facilities in California and
Kansas. Provided technical support to the seller during its property transaction negotiations.

X Managed the development of risk-based soil and ground water criteria for protection of human
health at industrial facilities in the People’s Republic of China, on behalf of a major US-based
multinational automobile manufacturer. This work included original research to derive
exposure factors (e.g., exposure frequency, exposure duration, skin surface area, body weight)
that were specific to workers in China.

X Provided technical guidance to Michigan DEQ on the use of vapor and particulate emission
models, air dispersion models, and vapor intrusion models as part of DEQ’s development of
generic soil cleanup criteria under Michigan’s site remediation rules (Part 201 Rules), on behalf
of a Michigan industry coalition. Developed tools to calculate the vapor emission flux for
chemicals in soil at finite (rather than infinite) depths of contamination. Developed and justified
reasonable generic mputs for many key parameters in the vapor intrusion model.

X Provided comments to Indiana DEM on its draft guidance for conducting risk-based site
cleanups and closures, on behalf of an Indiana industry coalition. Served as the technical leader
of the industry coalition in meetings and negotiations with Indiana DEM to discuss the
coalition’s comments and suggestions for revisions to the state’s draft guidance.

X Evaluvated risk-based elements of several state regulatory programs and compared these with the
ASTM risk-based corrective action (RBCA) process, in preparation for ASTM RBCA training
seminars, Also performed analysis of USEPA’s RCRA corrective action program as compared
with the ASTM RBCA process.

X Prepared summaries and analyses of the risk-related provisions of various environmental
regulatory programs (Clean Air Act, Clean Water Act, Safe Drinking Water Act, Resource
Conservation and Recovery Act, Comprehensive Environmental Response, Compensation and
Liability Act, and Superfund Amendments and Reauthorization Act) to assist a chemical
company in developing risk-based approaches that can be incorporated into its environmental
management system.

X Prepared RI/FS reports for several natural gas compressor stations in New York and developed
strategy for negotiations with NYSDEC on the analysis and selection of remedial alternatives,
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X Managed the RID/RA of an operable unit at a major Superfund site in USEPA Region 3.
Ms. Cizerle’s work on this project included the following:

- negotiated with USEPA to change the $22 million ROD remedy, which saved the PRPs
over $10 miilion

- RCRA hazardous waste characterization, and design of fixation and incineration treatability
tests to treat wastes to meet RCRA land disposal restriction (LDR) treatment standards

- mnegotiated with USEPA to issue a treatability variance per 40 CFR Part 268.44 for a portion
of the remediation wastes (RCRA hazardous soil) to allow for alternate, less stringent,
treatment standards than the LDRs

- prepared several remedial design reports for on-site removal and off-site fixation and
incineration of RCRA hazardous wastes

- managed and provided oversight of remedial action contractors responsible for hazardous
waste sampling, removal, and treatment

X Developed strategies and provided regulatory analyses and guidance to numerous industrial
clients regarding compliance with RCRA LDR treatment standards for RCRA hazardous wastes,
debris, and soit.

X Developed and presented a two hour seminar/training course regarding RCRA LDR treatment
standards for RCRA hazardous wastes, debris, and soil. The seminar was provided at eight
different locations to various project managers responsible for developing and implementing
remedial action plans at military bases throughout the country.

X Evaluated the feasibility of successfully delisting various RCRA listed hazardous waste streams
(per 40 CFR Part 260.22 and associated USEPA guidance) contained in lagoons and landfills at
various automotive manufacturing facilities in Ohio.

X Evaluated USEPA’s new Delisting Risk Assessment Software model (DRAS, September and
December 2000) and guidance for RCRA hazardous waste delisting. Developed comments for
submittal to USEPA, and held discussions with USEPA Region 5 regarding its delisting policy.
Developed comments to USEPA Regions 5 and 6 on various site-specific delisting notices
proposed in the Federal Register.

X  Developed comments on USEPA’s proposed HWIR-waste rule (proposed November 1999, with
additional proposals in April and July 2000), for submittal to USEPA on behalf of a major
automobile manufacturer.

X Managed development of a Waste Analysis Plan (WAP) per 40 CFR Part 268.7 and
corresponding Ohio EPA regulations for an active RCRA Subtitle C TSDF in Ohio. Led
technical negotiations with Ohio EPA regarding key elements of the WAP and the facility’s
strategy for complying with RCRA TSDF waste analysis requirements.

X Managed litigation support efforts for a RCRA citizen’s lawsuit filed under RCRA Section
7003. Developed and implemented strategy for evaluating whether buried materials at a site
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posed an “imminent and substantial endangerment” to human health and the environment.
Technical analyses included fate and transport modeling to estimate possible exposure
concentrations attributable to the buried materials, and assessmient of potential risks associated
with the buried materials.

Managed litigation support efforts to evaluate a toxic tort lawsuit regarding possible residential
exposures to chemicals associated with a nearby municipal landfill. Technical analyses
incladed: (1) estimation of possible exposure concentrations to residents by various exposure
rouies and pathways, with a focus on residential exposures via inhalation of volatile organic
chemicals, and (2} evaluation of whether the reported health effects were attributable to the
landfill based on the constituents and concentrations reported.

Ms. Cizerle has also conducted Phase | Environmental Assessments for several properties in
New Jersey.

Prior to joining ENVIRON, Ms, Cizerle held the following positions:

X

Research Assistant, Department of Environmental Sciences and Engineering, University of
North Carolina at Chapel Hill. Coordinated the installation of water meters in various rural
water systems of Guatemala, Honduras, and Ecuador to determine actual water use rates,
peaking factors, and storage requirements. Ms. Cizerle used this information to select and
recommend improved design standards for rural water supply systems in Latin America.

Legal Assistant, Legal Department, Carolina Power and Light Company. Provided corporate
litigation support, including technical review of documentation in support of litigation for
various nuclear and coal power plants.

Environmental Sciences Section {Environmental Compliance Unit), Carolina Power and Light
Company. Conducted site investigations and environmental compliance reviews of nuclear,
coal, and hydro power plants. Wrote Oil Spill Prevention Control and Countermeasure (SPCC)
Plans and Hazardous Waste Handling Procedures for use in the company's facilities and power
plants,

AWARDS

Frederico Gil Award for the Best Masters Paper on a Latin American Topic at the University of

North Carolina at Chapel Hill. Award given for Masters Paper entitled Analysis of Design Standards
Jfor Latin American Water Systems.
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PUBLICATIONS AND PRESENTATIONS

Song, S. and K. Cizerle. 2000. RCRA Corrective Action Environmental Indicators. Technical
traming seminar. June.

Cizerle, K., S. Song, and 8. Washburn. 1998. Potential Risks Associated with Vapor Migration
from Groundwater Into Buildings. Remediation of Chlorinated and Recalcitrant Compounds:
Risk, Resource, and Regulatory Issues. Battelle Press, Columbus, Ohio. May.

Cizerle, K. and S. Song, 1998. RCRA Land Disposal Restriction Treatment Standards. Technical
training seminar for the U.S. Naval Facilities Engineering Service Center at eight Naval
Facilities Engineering Command Divisions, October.

Lauria, D. and K. Cizerle. 1992. Deriving design standards for rural water systems: Case studies
using water demand data from Ecuador, Guatemala, and Honduras. Water and Sanitation for
Health Project, Technical Report Number 78. September.

Lauria, . and K. Cizerle. 1992. Agency for International Development's Rural Water Program in

Latin America: What to do about high demand. Water and Sanitation for Health Project,
Technical Report, Number 79. October.
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Introduction

Unrivaled Expertise

Today, decision makers are increasingly called upon to consider the consequences of thair
actions to human health and the environment. Indeed, the very options frequently being
weighed involve choices between alternative courses of action to balance health and environ-
mental nsks and economic concerns. In today’s world, the difference between effactive and
ineffactive risk management can be the difference between success and failure.

At ENVIRON, we understand the pitfalls and obstacles facing decision makers. We also
understand the serious liabilities that can result from inappropriate decisions. That is why we
have assembled an outstanding, multidisciplanary group of scientists and engineers to assist
our clients in addressing the complex techmca! sctentific, and pohcy issues assomated with
their risk management decisions.

Whether the situation calls for a single expert wimess, a team of techmcal professionals,
or a crew of qualified field personnel, we have the resources to assemble a project team
befirting the need.

Since our founding in 1982, decision makers have relied on ENVIRON's technical

experts in a wide variety of matters involving chemical risks to human health and the

envirenment. Our professionals assist clients in effectively manaeing risk, whather the issue
p = = ¥ A

at hand is evaluating possible liabilities associated with a commercial transaction; demon-

strating the safety of a drug, medical device, food additive, industrial chemical, or consumer
product; determining the envirormental fate and transport of chemicals; characterizing the
nature and extent of site contamination and designing an effective remedy; providing
technical and strategic support in toxic tort and product liabilicy litigation; or in other ways
addressing the nisks associated with exposure to toxic substances.

At ENVIRON, we have assembled a team of scientists, engineers, and policy specialists
with unrvaled educational and professional credentials, and unmatched sophistication and
insight. The members of our professional consulting staff have studied and conducted
research at some of the finest institutions and in the most well-respected programs in their
disciplines. More than 80% have advanced degrees. A full 30% have earned doctorates,
often with post-doctoral expenence. We bring together these high-caliber professionals from
diverse health science, environmental science, and engineering disciplines—from toxicology,

epidemiology, and public health...to geology and hydrogeology...to civil, chemical, and

- environmental engineering, to name a few. Most of our principals are nationally recognized

experts in their fields, with at least fifteen years of relevant experience. They direct a group
of talented professionals who come to ENVIRON form a variety of arenas, including acade-

-mia, industry, government, public interest, and consulting. Many have secved on important

committess that influence the direction and establishment of public policies and programs.

Our technical experts are widely published in their fields. Many regularly contribute
articles to peer-reviewed publications, sit on the editorial boards of professional journals,
and present papers or chair sessions at professional symposia and conferences.
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Effective Communication

Risk management decisions are presented in a variety of forums and must address a diversity
of perspectives. The ability to synthesize and communicate complex technical, economie,
and policy issues is critical to the successful adoption of proposed solutions. Because
decision makers frequently rely on the support of technical experts to advocate their
positions, effective communication is an integral component of a consulting engagement.
Critical to effective communication in all arenas is establishing credibility and trust.
And in the regulatory, legal, business, and public forums that weigh risk management
decision, conveying complex information in 2 manner that clearly addresses the underlying

concems of these audiences is essential.
At ENVIRON, our record of success in representme clients in these diverse forums is.

unparalleled.
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Air Quality

ENVIRON's nationally recognized air sciences and engineering professionals offer a full
spectrum of air quality services:
= Air emissions and dispersion modeling—from industrial facilities and hazardous
waste sites, including siting studies and air toxics impact evaluations
= Exposure assessment apalysis '
* Afr pollution compliance assistance—including compliance auditing, regulatory analy-
sis, and obtaining local and state permits, as well as Federal Title V operating perrnits
» Ambient and indeor monitoring—program design and implementation
» Process engineering—including process modifications to suppress or eliminate
emissions, to recover and recycle process chemicals, or to control ceiteria and

hazardous air pollutants _
* Design, engineering, and copstruction management—for process madifications and

ermissions control systems

« Emergency release modeling—including off-site consequence analysis

« Advanced regional/urban modeling—including emissions, photochemical, reactive
plume, particulate matter, toxics, and visibility modeling and model dévelopment

- Cbmprehensi’ve air quality/meteorological/emissions monitoring—to support
integrated model application and evaluation

- State Implementation Plan (SIP) and Federal Implementation Plan (FIP)}—
consulting services, including the development of regional emissions inveqtoriés

* Regional air quality impacts analysis—for altemative control strategies, including
advanced vehicles, alternative and reformulated fuels, and other mobile and stationary

source control measures
= Leak detection and repair services—including monitoring equipment recommen-

dations, software/data base management system design, program management

consulting, and field services
- Statistical and data analysis—of complex environrental data bases

- = Transportation/air guality conformity analysis

Setting ENVIRON apart from other consulting firms, the nature of our engagements is often
strategic. We interact directly with senior corporate or agency personnel or with legal coun-
sel to help our clients design innovative, proactive sirategies for managing air quality-issues.
No matter what the issue, we focus on the ultimate air quality considerations—health and
environmental impacts, and attaining and maintaining air quality standards cost-effectively—
either by specifying and implementing process changes or by controlling emissions.

When the standard approaches do not apply or give unrealistically conservative results,
our professionals rely on their cutting edge thinking, which at times requires developing
innovative models. We use the best, most appropriate science to frame strategic choices for
decision makers, helping them balance public hezlth and environmental concerns, compli-

ance costs, and corporate and public resources and priorities.



Environmental Liability Assessments

ENVIRON has performed thousands of comprehensive, multimedia envxronmenl:al
assessments of:
» industrial properties in almost every srandard mdustna! cateaory
- commercial & residential developrments : .
» undeveloped properties |
"» hazardous waste sites

We perform these assessments on behalf of:
* owner/operators
* sellers
* buyers
* lending institutions

ENVIRON tailors the scope of an environmental assessment to the particular concetns
at the facility(ies), the financial resources available for the assessment, and the confidence
level desired by the client. Our multiple offices in the U.S. and abroad enable us to conduct
simultaneous assessments at numerous locations with far-ranging complexity and geographic
distribution. The fundamental risk assessment orientation that ENVIRON brings to this
practice is instrumental to clients not only in quantifying risks, but also in developing
strategies to reduce or avoid these risks.

Assessments are generally conducted in phases. The Phase I assessment typically

involves:

* asite lnspecnon =
« a review of relevant docurnents on l:he facility’s past and current operations and

environmental practices, including historical aerial phatographs
» a review of environmental permits and correspondence with regulatory agencies on

compliance

« interviews with persons knowledgeable of the site’s current and past operations

- a review of historical or current uses of neighboring properties to determine if neigh-
boring operations could have an adverse environmental impact on the subject property

- a review of applicable state and Federal data bases to learn of any hazardous waste
and chemical release issues at the site, as well as at surrounding facilities

« interviews with regulatory officials to identify areas of concem or potential liabilities

(with the permission of the client)

A Phase II field sampling investigation can be conducted if the assessment indicates
the potential for significant on-site contamination or significant risk relative to the transac-
tion. Field sampling provides a better understanding of the nature and extent of contami-
nation and supports an estimate of compliance or remediation costs.

ENVIRON’s seasoned experience in site investigation and remediation, including
rernedial design engineering, positions us well to assist clients with Phase IIT and beyond,

should that be necessary.
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(BACT), and other areas relevant to the permitting process. Through our depth of experience
in litigation support and expert testimony, we are able to articulate clearly the complex
issues and analyses upon which legal cases and public hearings are based.

Human Health Risk Assessment

ENVIRON has conducted hundreds of risk assessments on more than 100 specific chemical
agents in a broad range of project areas involving:

» complex hazardous waste sites .

« current and former industrial manufacturing facilities

- municipal and hazardous waste disposal facilities

» leaking underground storage tanks

* incinerators -

» abandoned mining sites _

» pesticide-contaminated agricultural land

* large-scale petroleumn spills and releases

= production or disposal of products

= compliance with statutes regulating chemical releasss

- obtaining permits for manufacturing or process facilities

» chemicals in food and consumer products; drugs and biclogics; medical devices;

workplaces

We have extensive experience in identifying the level of inherent chemical hazards,
evaluating the potential for exposure of populations and exposure pathways, and evaluating
the potential risk te human health from chemical exposure.

Scientific Skills
The sound conduct of risk assessment rests upon two broad sets of scientific skills—
« those pertaining to toxicology and the related health sciences, including epidemiology

and biostatistics
« those pertaining to the evaluation of the magnitude of human exposure to chemicals

of interest

ENVIRON has thus built strong staffs in both these disciplinary areas, who work closély
together to develop a thorough understanding of the biological and physical-chemical
properties underlying the assessment of toxicology and potential for human exposure.

Risk Communication
Beyond conducting a risk assessment lie the difficult but essential tasks of explatning and

justifying risk assessment results-—sometimes to regulators, sometimes to the courts, and

‘increasingly often to the public. These efforts require a combination of good communication
skills and scientific credibility. Because of their high standing in the community of risk
assessors, their experience in explaining difficult technical issues, and their understanding of
the social contexts in which risk assessments are used, ENVIRON's senior scientists offer
clients unsurpassed opportunities for successful risk communication.



» determining the validicy of claims of causation

+ distinguishing the type of risk assessment used in the regulatory context from that
neaded to establish medtcat causation

+ evaluating the need for and value of medical momtonncr

» conducting/reviewing epidemiology studies in plaintiff populations

- analyzing alternative causation theories

= providing expert testimony in matters of toucolooy, exposure and risk assessment,
comparative nisk analysis, and causation

« selecting and preparing expert witnesses

Occupational Health and Safety

ENVIRON has helped a variety of clients find innovative answers to compelling occupational
health and safety issues. We have prepared assessments of epidemiological, toxicological,
and industrial hygiene data for a variety of chemicals as part of the standards setting and
evaluation process for public and private sector clients. We have provided assistance to our
clients in their efforis to develop workplace exposure standards and evaluate the significance
of occupational exposure nisks to worker health and safety.

Anticipating Risks
While occupational health and safety should be critical factors in determining the desirability

of a business or location, thesa criteria are frequently not addressed until it is too late.
ENVIRON, however, in-the course of performing merger and acquisition due diligence, has
examined the occupational hzalth and safety practices of thousands of facilitiss. We have
identified potential occupational health 2nd safety risks and advised hundreds of clients on

the prudence of their prospective acquisition. -

Evaluating Risks
ENVIRON has eamed an irternational reputation for high-quality scientific 2ssessments of

occupational health and safety exposure issues. We have successfully prepared and presented
testirmony to eccupational hezlth and safety regulatory agencies, including:
- presenting expert testimony at the Occupationil Safety and Health Administration
(OSHA) hearing on inorganic arsenic on behalf of a trade association client
» assisting a manufacturer effectively respond to a proposed revision to the OSHA

respiratory protection siandard

We also:
* review internal guidelinzs and requirements

= evaluate program structure

- design statistically based, legally defensible employee exposure assessment programs

» pravide technical support for clients in a vaniety of industries

ENVIRON has developed the Strategic Employee Exposure Assessment Planning and
Tracking (SEEAPT™) process for clients who engage us to design their exposure assess-
ment programs. SEEAPT™ combines professional judgment and statistical analysis to help
decision makers gain the strategic information needed to evaluate key financial, legal, and

technical employee exposure assessment issues.
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- critical reviews of safety and efficacy data from clinical and preclinical studies
« design of both preclinical and clinical studies
« representing clients before advisory panels and FDA staff

Food Safety
Our food safety practice covers all aspects of productson from raw aﬂncultural commodities

and

specific incredients to processinﬂ' and safety evaluations of finished products, including:
= developing health risk assessment and regulatory compliance st:rateﬂxes for testing

new direct and indirect food additives

- evaluating toxicity test data to support safety determinations
« preparing Generally Recognized as Safe (GRAS) reviews
= developing direct food additive petitions
- preparing exposure and risk assessments for food and environmental contaminants
- clinical and toxicological testing design, placement, monitoring, and submission

Consumer Products
ENVIRON conducts exposure and risk assessments on chemical constituents present in a

variety of consumer products, including paints, vamishes, and stains; household cleaning
products; and personal health care and hygiene products. We assist clients in:-
- responding to regulatory concerns raised by the USEPA or FDA
- addressing state requirements related to consumer exposure to potentially toxic
constituents, such as California’s Safe Drinking Water and Toxic Enforcement Act

of 1986 (Proposition 63)
- assessing and addressing potential environmental impacts of their manufacturing

Processes —

Site Investigation

ENVIRON has extensive experience in developing and implementing comprehensive site
investigations under Federal, state, and local stauites, including:

« CERCLA

- RCRA , -

* TSCA

s Clean Water Act

= Clean Air Act
« State Programs, from New Jersey s ISRA to California'’s Porter-Cologne Program

Qur full spectrum of services includes all activities required to:
« satisfy compliance requirernents
» identify environmental liabilities
« assess risk and establish appropriate site clean-up levels
« facilitate the design of efficient engineered systems to reduce chemical concentrations

» to acceptable levels



ities and residual risks associated with potential remedies, We are recognized leaders
in applying innovative approaches to projects where a detailed, site-specific analysis

1s warrantad.

Remedy Selection, which includes evaluating the site-specific implementability and
effectiveness of potential remedial technologies. When appropriate, we develop labora-
tory or small-scale field treatability studies to quantify the ability of treatment tech-
nologies to achieve cleanup goals. We can also identify potential exposure routas and
calculate ecological and health risk levels for both baseline conditions and activities

associated with remedy implementation.

Remedial Design when a remedial approach has been developed with adequate detail

to confirm appropriateness for the site. Our engineers can develop concise drawings,
specifications, and work plans for remediation activities in a format consisteat with

our clients” standards for contracting. When a potentially inappropriate or unproven
remedy has been selected, ENVIRON can conduct 2 predssign study of the uncertain-
ties associated with implementability or effectiveness. : )

/ Contractor Selection and Implementatioa, which includes working with clients to .
solicit and evaluate bids from qualified remediation contractors; objectively reviewing
contractor proposals; and recommending the contractor who meets project require-
ments most cost-effectively. Qur field oversight services range from functioning as
the full-time resident engineer, to occasional fizld visits, to trouble-shooting
implementation problems or developing design alternatives to respond to unanti-

cipated conditions.

Risk Communmication with affected commuities, particularly about risk and risk
mitigation, which can be crucial to adoption of the recommended remedy and to a
project’s success. ENVIRON's ability to synthesize and communicate the associated
technical, economic, and policy issues to nontechnical audiences has earned us a2

- record of success in representing clients before the public.

¥

Strategic Environmental Managemen )

The pendulum has swung back. After two decades of promoting environmental, health and
safety management (EH&S) as a business function carved out of the organization and treated
in a vacuum, corporations operating in a competitive intemational marketplace have come to
realize that EH&S must be integrated into overall businzss strategy. Companies must have
-an environmental strategy to stay competitive both domestically and internationally, while
remaining in compliance with regulations and international standards.

Differant Risks, Different Needs, Different Strategies
Environmental issues require analysis that mests the organization’s need to minimize risks
and liabilities within the corporate’culture. To achieve this, ENVIRON helps our clients to

implement management systems that meet the following goals:

ENVIRON




Project

Air Qualiry

Analvtical Decision Making

Asbestos

Biotechnologv

Compliance Assistance

Cosmetics

Dioxins and Furans

Ecotoxicologv and Ecological Risk Assessment
Emergency Planning and Risk Management
Environmental Liability Assessments
Environmental Risk Assessment

Food Safety Assessments

GRAS Products

Ground Water Investigations

Ground Water Modeling

Human Drugs and Biologics

Industrial and Hazardous Waste Exposure Assessment
Industrial and Hazardous Waste Risk Assessment
Incineration

ISRA

Landfill Site Assessment

Lead

Litigation Support

Medical Devices _

Marterial Safety Data Sheets -
Occupational Health ’
Polychlorinated Biphenyls (PCBs)
Pesticides :
Product-related Exposure Assessment
California’s Proposition 65
Radioactive Materials

Remedial Design and Engineering '
Reproductive and Developmental Toxicity
Site Investigation

Superfund

Toxicology and Health Risk Assessment
T5CA '
Underground Storage Tanks

Veterinary Drugs and Feed Additives
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Air Quality

ENVIRON offers a broad range of air quality services providing clients with strategic
assistance in:
« identification of critical regulatory requirements .
» quamtification of emissions {including process analysis)
- modeling of air concentrasions (indoor, local, wban, and regional scale resulting from
transport, dispersion, and chemical transformation of that material '
« assessment of people’s exposure to airborne material
« design of meteorological and air quality data-gathering networks and analysis of those
data
» technological and process rneans to reduce emissions
ENVIRON’s air quality staff are recognized nationally for their expertise in all aspects
of air quality services, including air toxics, air dispersion modeling, exposure assessment,
emissions inventeries, atmospheric fate and transport (including photochemically reactive
substances), indoor air quality, and meteorological and air quality data analysis.

Foliowing are selected examples of ENVIRON's air qua;lilfy project experience.

= Our staff membaers are principal developers or co-developers of a range of innovative,
state-of-the-art air quality, population, exposure, indoor air quality, and multimedia
risk models. These modeals have been used in numerous air toxics and criteria pollu-
tant analyses performed to address risk-basad new source permitting rules and state
and local statutss like California’s AB 2588 (Air Toxics Hot-Spot Program) and

Proposition 65.

« ENVIRON devzloped and applied a Monte Carlo air toxics exposure assessment
model for thres national industrial trade organizations. By considering activity
pattemns, indoor-outdoor differences, residency duration, and other sources of vari-
ability, the modz| obtains more realistic results than do standard regulatory methods.
A case-study analysis of exposure to fugitive benzene from leaking equipmentata
large chemical plant demonstrated that Monte- Carlo-determined exposure was less
than exposure determined by standard regulatory methods by a factor of up to 18.

» As part of negotialing a reasonable compliance program for a chemical facility,
ENVIRON compared the photochemical reactivity of ethanol with other volatile
organic compounds (VOCs), and evaluated the effect of reducing the facility's ethanol
ermissions an the ozone concentrations in the nonattairrnent area.

» To satisfy requirements of California’s Air Toxics Hot Spots Program, a major electric
utility retained ENVIRON to perform air dispersion, exposure, and health risk assess-
ments for ten power plants in Southern California. The work invaolved emission
characterization, air dispersion modeling, population exposure calculation, and multi-
pathway cancer and noncancer health risk assessment.

ENVIRON




+ For a major agricultural trade organization in Hawaii, ENVIRON estimated field
emissions, air concenwrations, and population exposure 1o air emissions from field
fumigation operations. The work supported the trade’ organization’s submirtal in

regufarory proceedings.

 For 2 Neve Jersey producer of coated metal products and photochemicals, ENVIRON
implémeanted 2 multiphase, comprehenswe air emissions compliance program. A
major focus of the work was to develop air permit applications for new and modified
sources and processas. Efforts included implementing a source testing program,
developing an atmospheric dispersion model for the facility, and analyzing the potan-
-tial off-site human hazlih risks associated with selected eritical emission sources.

- ENVIRON critiqued the North Carolina Environmental Management Commission’s
proposed regulations for controlling air toxics emissions from incinerators. The
assessment included dispersion modeling using assumed and actual incinerators and
stack parameters assumed by the State. By compannc these calculated ambient impacts
to the proposed State accept.able ambient concentrations, we concluded that the .
proposed standards would require a degree of control beyond what was necessary to
protect human health. We submitted our analysis during the public comment period.

- ENVIRON completed a facility-wide emission inventory for an industrial coating
facility that provides a variety of coating formulas for a senies of short-term batch
operations. We inventoried the range of coating formulas and associatad emissions
to prepare @ comprehensive emissions inventory for the facility. Emissions were
determined using enginesring, chemical process, and mass balance calculations.

* In response to the requirements of SARA Title III, Section 313, ENVIRON prepared
emissions inventeries for 2 facility manufacturing coatings and photo processing
B products and for a facility manufac!:ﬁring dyes, pigments, and pharmaceuticals. The
work included developing an air emissions inventory, performing dispersion modeling,
assisting with permits and compliance issues, and developing a risk assessment based

on the predicted fenceline concentrations.

-

» The Ontario Waste Mznagement Corporation (OWMC) retained ENVIRON to assist
n its effort to site 2 new hazardous waste incineration facility. We developed 2
detailed risk assessment that evaluated public health and environmental impacts from

exposure to pollutants projected to be released from the facility. The risk assessment

LS=1-11 VLY

considered both atmospheric emissions and ash produced by the facility, as well as
releases resulting from upsets and accidents.

* ENVIRON completed a comprehensive air permitting program for 2 New Jersey
producer of bulk and photo-resistant chemicals. The program involved updating the
facility’s air emissions inventory, completing air permit applications for existing
sources, docurnenting current and projected emissions and analyzing their potential
impact, and completing associated air permit applications.
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= ENVIRON has conducied hundreds of environmental audits of industrial facifities.
Auditing procedures include analysis of air emiissions and air exposure pathways at
each audited facility. At some facilities, particularly in sensitive areas like California’s
South Coast Air Quality Management District, we have provided guidance for admin-
istrative and/or process changes to ensure compliance with VOC emissions regulations.

ENVIRON evaluated exposures in 2n indoor environment for several clients in
response to California’s Proposition 63. Emission rates of carcinogens or reproductive
toxins were developed based on mathematical modeling or laboratory measurements.
Products evaluated were in the form of aqueous solutions, aerosols, insulation, waxes,

sheets, and powders.

An aircraft manufacturer retained ENVIRON to evaluate the human health risks
associated with the inhalation of volatile organic compounds. A landfill on the manu-
facturer’s property had ground water contaminated with several organic solvents
{VOCs), of which the following were present in the highest concentrations: cis-2dichloro-
ethylene, vinyl chloride, trichloroethylene, 1,1-di-chloroethane, 1,Idichioroethylene,
and benzene. Five engineering systems were proposed to remove the VOCs from the
ground water. ENVIRON estimated zir concentrations, population exposure, and
"adverse health nsks from VOC releases associated with each alternative.

ENVIRON evaluated potential ermissions and exposures resulting from the use of
toxic chemicals in the manufacture of superabsorbent fibers. We considered potential
emissions resulting from the manufacturing process, the filling and continuous
sparging of storage tanks, and storage tank rupture.

ENVIRON provided technical support and expert testimony in litigation in Kentucky
and Massachusetts involving alleged adverse health effects resuiting from inhalation
of toxic vapors from an improperly filled fuel tank and from lezking underground
storage tanks. ‘

For a hazardous waste landfill in California, ENVIRON estimated the impacts of
volatile emissions on downwind populations. Land and sea breezes, and diurnal
upslope/downslope conditions resulted in elevated concentrations of volatiles such

as vinyl chloride in the site vicinity.
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ranking procedure to prioritize sites for further characterization based on known
hydrogeologic conditions and steps-to evaluate the cost-effectivenass of the charac-

terization process.

ENVIRON used decision tree analysis to help an automobile manufacturer determine
the optimum decormmssvomno strategy for a vacant 2-million- square-foo: manufac-
turing facility contaminated with PCBs. Soil and ground water contarnination were

also present at the facility, but with limited charactenzanon data. Optlons evaluated
included demolition and remediation of environmental contamination; reuse with
deferral of environmental remediation; and containment, also with deferral of environ-
mental remediation. The decision analysis, which consndered both tatal cost outlay and

timing of cash flow, identified demolition as the preferred option.

ENVIRON used decision tree analysis to assist 2 major chemical manufacturer in
determining the future use of an outdated working chemical production facility. Two
of the options considered were: 1) renovation and reuse as either an industrial or resi-
deatial property, with attendant enviromental remediation costs; and 2) tontinued use
of part of the facility for production, with the opportunity to defer some’ environmental
remediation costs. Because the facility was outdated, production costs associated with
the latter option would be higher than those incurred if the facility were updated.

On behalf of 2a PRP at a Superfund site involving dredging of contaminated sediments,
ENVIRON used decision tree analysis to-determine the preferred strategy for respond-
ing to an expensive remedy selected by USEPA ina Record of Decision (ROD). The
options considered by the client included prevallmv on USEPA to select an alternative
remedy through Iitigation of the ROD; allowing the agency to proceed with the imple-
mentation and paying their assigned share; and implementing the selected remedy
themselves with the application of value engineering to reduce cdsts. The results of
the analysis suggested that the latter course’ would resuit in the best chance for limit-

ing costs at the site.’

For a property transaction, ENVIRON used decision tree analysis to assist a buyer in
negotiating a fair price for a contaminated industrial property. The analysis was used
to interpret the limited site characterization data so that ari expected value for site
remediation costs could be clearly presented. The analysis also explicitly dlSplayed the

upper and lower bounds of the remediation costs.

ENVIRON developed a decision model for ranking the hazard potential of a number
of different manufacturing sites owned by a large conglomerate. The model was based
on the types and quantities of substances handled by the facilities, focusing on the
most significant effects of accidents. Both suddén and non-sudden events were
considered. Important factors were the characteristics of the substances being used;
the swrrounding population at various distances from the facilities; and the release

potential of the chemicals.



Asbestos

Asbestos is a ubiquitous contaminant with potential adverse health effects that have been the
focus of intense regulatory and public concern. Despite the close scrutiny to which these
health effects have been subjected, there still remains much uncertzinty and conwoversy over
many important issues related to asbestos exposure and risk.

ENVIRON provides a range of services for determining the potential human health -
risks associated with asbestos exposure, and for interpreting and complying with regulatory
requirernents for its management and removal. We can assess the degree of risk associated
with specific occupational and environmental asbestos exposures, review and recominend
procedures for protecting the health and safety of asbestos-exposed workers, develop plans
for asbestos identification and removal, and assist in developing overall asbestos manage-
ment programs. ENVIRON also provides expert litigation support in cases involving health
or property damaﬂe due to asbestos exposure. 7

Following are selected ENVIRON projects involving asbestos exposutre assessment and

managemeant:

« ENVIRON analyzed measurements of asbestos fibers in workplace z2ir to demonstrate
that removal of asbestos-containing floor tile did not produce exposures above
occupational standards. We also designed, conducted, and analyzed similar expaosure
studies for removing sheet vinyl flooring with asbestos underlayment and asbestos-
containing tile adhesives. A third series of studies examined exposures to workers who
maintain resilient floor tiles containing asbestos. Based on this data, we assisted floor
material manuficturers in complying with Occupational Safety and Health Admini-
stration (OSHA) standards for worker protection.

= For a tire manufactuning company, ENVIRON investigated the nature of the risks to
employees, who expenienced up to 10 yeacs of asbestos exposure during the 1960s.
We also advised the company on the requirements for and pGSS!b!e benefits of notify-

ing employees of the past exposure.

* ENVIRON has assessed the nature and extent of asbestos materials in hundreds of
commercial, residential, and industrial buildings, and has reconunended appropriate
responsive actions when necessary.

- For 2 major law firm, ENVIRON prepared written comments on USEPA’s proposed
rule for controlling asbestos exposure in schools. The comments focused on the
advantages of sampling air for fibers as a method to measure exposures.

« ENVIRON has assisted in defending a variety of manufzcturers, trade associations,
and other defendants in lawsuits alleging health and property damage due to past
asbestos disposal practices. ENVIRON provided expert testimony and litigation sup-
port on asbestos tisks, including a literature review on dose-response for asbestos-
related diseases, an analysis of alternative causes for respiratory diseases allegedly
caused by asbestos exposure, and a review of plant-specific industrial hygiene data.

ENVIRON ' : 2.9




Biotechnology

Background and Issues
ENVIRON is an established leader in identifying and charactenzmﬂ potential risks associated

with commercial applications of the emerging discipline’ of biotechnology.

The products of biotechnology fall into at least three regulatory categortes: foods
pesticides, and drugs and biologics. The veriety of regulatory issues that must be addressed
for each product category depend lacgely on whether the end product is a purified substance
(e.g., drug, biologic; applied pesticide, or simple food additivé), in which case the genetic
identity of the producing organism is of lesser consequence, or a-product to be consurned
entirely (e.g., foods and transgenic pesticidal crop plants), in which case the entire process
must be evaluated. ' |

Although the responsible agencies maintain that regulatory approval is product and not
process driven, safety approval, in fact, depends on demionstrating that the generating
process does not adversely affect the end product or its use.

By working within the existing framework of regulatory approval, creating new concep-
tual approaches to risk assessment, and educating concerned parties to dispel apprehensions
about this gxciting and powerful technology, ENVIRON has beén instrumental in helping
clients handlé the technical aspects of the regulatory pracess for these new products.
ENVIRON has been involved for many years in the technical aspects of food, drug. and
pesticide approvals. The firm's substantial expertise in microbiology, molecular biology, and
biotechnology, added to its traditional skills in toxicology and risk assessment, place
ENVIRON at the forefront of biotechnology risk 2ssessment.

Risk Perception, Education, and the New Technolegies
- ENVIRON was requested to participate in 2 joint U.S./U.S.S.R. intemnational worck-
shop, sponsored by USDA/NBIAP, to ideatify 2nd characterize uses for bxotechno[ocry

in integrated pest management.

- For a consortium of vénture capital invesiors from the Pacific Rim, ENVIRON was
asked to prepare a staternent on costs and regulatory issues involved in taking new
biotechnology and genetic engineering products from the laboratory fo successful

commercial ventures.

- ENVIRON organized 2 workshop for a professional society of scientists on approaches
to determining the safety of biotechnology products. Included were presentations by
ENVIRON staff members on “Characterizing the Risks Associated with the Products
of Biotechnology,” and “Animal Testing for the Products of Biotechnology.”

- ENVIRON gave the keynote lecture and technical presentations for the Australian
Society for Clinical and Experimental Pharmacologists and Toxicologists.

Scientific Issues and Regulatory Submissions
« ENVIRON prepared a Master File submission to FDA for 2 biotechnology company

to assess the safety of antibiotic resistance marker genes used in genetically engineered
crop products. The first of its kind, this submission provided a generic framework on



Dioxins and Furans

Dioxins and furans (2,3,7,8-tetrachlorodibenzo-p-dioxin and its related compounds}, some of
the most highly toxic and persistent chemicals ever tested, bioaccurnulate in fish, livestock,
and human tissues. Individuals exposed to dioxin have filed lawsuits alleging 2 myriad of
adverse health effects. As a resulr, potential sources of dioxins and furans in the environ-
menz, including incinerators, bleached paper products, and certain herbicides, have been
subjected to increasing scrutiny by both regulatory agencies and the public. ENVIRON has

- been involved in many projects to evaluate the potential hurmnan health risks posed by exposure
to dioxins and furans. Selected project experience is described below.

= In 1989 and 1990, numsrous state governments proposed ambient watsr quality
standards for a variety of chemical substances to meet the requirements of the 1986
amendments to the Federal Clean Water Act. Setiing water quality standards for diexin
proved controversial because the water quality criteria published in 1984 by the U.S.
Environmental Protection Agency (USEPA) were very stringent. If adopted as stan-
dards, those criteria would have resulted in permit restrictions on dischargers that
were burdensome, if not impossible, to meet. Paper mills manufacturing bleached
pulp were especially vulnerable, and sought ENVIRON's assistance in understanding
the health nisks posed by dioxin mediated through consumption of fish and water from
affected streams. ENVIRON found that some of the conservative assumptions used in
the USEPA criteria document were unnecessary in light of information daveloped
about dioxin in the 1980s; a water quality standard approximately 100 times less
stringent than that suggested by USEPA was therefore recommended. ENVIRON then
assisted a variety of paper companies in presenting that information to state regulatory
agencies and legislatures. As a result, severat states adopted the standard recommended

by ENVIRON.

- Dioxin may be found in a variety of products made from bleached pulp. To assess
concerns about potential health effects from use of these products, USEPA, the Food
and Drug Admin-istration (FDA), and the Consumer Product Safety Comrmission
joined forces in 1989 and 1990 to conduct an‘integrated risk assessment of all expo-
sures to dioxin resulting from production and use of bleached pulp. The research arm
of the paper industry, the National Council for Air and Stream Improvement méASI),
agreed to help the agencies by supplying estimates of dioxin concentrattons and expo-
sures. NCASI asked ENVIRON to develop these estimates-for food packing, other
food contact items, direct food additives, and medical devices.

« ENVIRON assisted several companies that manufacture personal care paper products
in estimating the risks of using products manufactured with bleached pulp. ENVIRON
calculated the concentrations in pulp that would produce various acceptable risk levels
under different assumptions about dioxin's carcinogenic potency. ENVIRON assisted
one company in presenting these results to the Consumer Product Safety Commission.

« ENVIRON prepared a report in relatively nontechnical terms on the complex subject
of assessing human exposure to environmental agents. The report presented a detailed
exposure assessment of dioxin as an example. Sources of dioxin in the environment




Ecotoxicology and Ecological Risk Assessment

Ecotoxicology is the study of the adverse effects of chemical substances on aquatic and
terrestrial life forms. Ecological risk assessment is the process by which ecotoxicologists
identify real or.potential ecological risks posad by 2 paiticular substance {e.g., 2 chemical,
product, discharge, or hazardous waste) or activity (e.g., site remediation or packaging
processes). These assessments require expertise in several disciplines, mcludlnc ecolocy,
toxicology, chemistry, enginesring, modzling, and risk assessment.

ENVIRON's broad-based expertise in these disciplines is enhanced by the firm’s well-
established relationships with both state-of-the-art testing facilities here and overseas, and
with the regulatory agencies (e.g., USEPA and FDA) responsible for protocol approvals and
submission reviews. In fact, ENVIRON has bezn involved in developing the techmques used
by USEPA and others in conducting ecological risk assessments.

ENVIRON has assessed ecological risks associated with a wide variety of new and
existing chemicals, products, packaging materials, and processes; with contaminated aquatic
and terrestrial sites; and with remediation of contaminated sites. The following projects are
representative of work completed to date in this rapidly expanding practice area.

- ENVIRON developed environmental impact reporting criteria and protocols, and
assisted in auditing facilities and developing impact assessments for clients involvad
in the U.S. USEPA Toxic Substances Control Act, Section 8(e) Compliance Audit
Program. Clients included 2 multinational gas, oil, and coal manufacturer, and a
multinational industrial chemicals and commercial materials company. Assessments
covered air, water, soil, and ground water contamination.

ENVIRON assembled a team of experts and provided oversight and technical exper-
tise in the critical review of a National Oceanic and Atmospheric Administration
(NOAA) Natural Resources Damage Assesstent-Injury Determination Plan. The plan
provided guidance for assessing priocity pollutant contamination of a harbor, estuary,
and open ecean site. Resource evaluations included water quality, fisheries, seabirds,

and marine mammals.

ENVIRON conducted environmental impact/tisk assessments for chlorinated organics
at numerous compressor station sites along a transcontinental natural gas pipelne.
The assessment approaches were tailored to mest the different state and/or USEPA
region guidelines. A key component of each assessment was the potential for food
chain exposures of fish and fish-eating wildlife. Both water and sediment routes

were examined.
ENVIRON prepared an environmental analysis to contrast ¢
compatibilities of ethanol-based and chionne-based disinfectants used in the home.

Envirorunental fate, transport, and potential impacts were evaluated in wastewater,
surface water, ground water, and air (both troposphere and stratosphere).

e overall environmental

+

ENVIRON prepared an ecological risk assessment 2nd follow-up testing strategy foc
2 new micro-encapsulated solvent to evaluate whether residual amounts afier treat-
ment would pose an unreasonable risk if released into surface waters. Through a

R



* ENVIRON evaluated disposal options for dioxin-contaminated seditnents to be dredged
from an zccess tiver for a2 major northeastern terminal. ENVIRON also assisted in con-
ducting tests designed to measure the potential for dioxins in sediments to bioaccumulate
in aguatic organisims.

= ENVIRON examined the hazards to aquatic life that might be associated with
formaldehyde discharges from a resin manufacturing plant. The extent to which the
plant’s NPDES permit might be changed without posing any unreasonable nisk to the
aquatic ecosystemn in the receiving waters was also exarmined.

« ENVIRON contributed to the development of the RCRA. Risk-Cost Analysis Model
for USEPA’s Office of Solid Waste, a project aimed at identifying cost-effective
options for contro! of hazardous wastes. As part of the development of the ecological
risk model, ENVIRON scored more than 80 chemicals based on aquatic and terresirial

toxicities and aesthetic thresholds.

- For a chemical company, ENVIRON coordinated the design of a study investigating
bicaccurnulation of DDT and other chemicals by fish and other aquatic organisems in

the Delaware River.

« At a Superfund site in Pennsylvania, ENVIRON conducted an environmental
evaluation that included an ecological survey, wetlands delineation, aquatic toxicity
testing in a nearby stream, and a quantitative nsk assessment on indicator species in

—

the study area.

= For a chemical company, ENVIRON conducted an environmental risk assessment on
a California salt marsh, which included selection of an indicator spectes, hazard
evaluation, indicator chernical cancentrations at the recepiors, EXposure assessment, -
and risk characterization. Potential risks to endangered species were also quantified.

¥
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- In conjunction with 2 billion-dollar bid for a forest products company, we conducted
environmental and health due diligence reviews for facilities including pulp and paper

mills, box plants, and a prnting product plant.

« ENVIRON has been retained and is on the list of approved contractors of a number
of large financial institutions in New York and California, as well as.other states, to '
conduct Phase I environmental assessments of industrial, commercial, and rasidzntial
properties associated with loan applications, as well as bankruptcies and foreclosures.

= We have completed over 150 assessments of industrial facilities in conjunction with their
applicarions for environmental irpairment liability insurance or their decision to self-insure,

* As part of an internal audit program for a major corporation producing noise insula-
tion, fiberglass pipes, and aircraft components, we conducted environmental and occu-
pational health and safety zudits of five manufacturing facilities. -

« ENVIRON was retained by counsel to a multinational chemical company to conduct
eavironmental compliance and potential Phase I liability assessments of chemical
manufacturing operations Jocated in six states We evaluated these operations for compli-
ance with cwrrent and future environmental regulations, and estimated the future costs
of an ongoing ground warter remediation program and environmental compliance.

"~ ENVIRON performed a Phase I environmental assessment of a stez! production and
fabrication company with 26 facilities throughout the southeastern United Staies.
The assessment included site visits to all company facilities, which included 6 sieel
minimills with elecirc arc furnaces, fiftesn steel fabrication facilities, 2nd five othar
steel manufacturing facilities. We also reviewed files at all pertinent Federel, stzte,
and local regulatory agenciss located in ten states and three USEPA regions.

» In conjunction with a possible acquisition, ENVIRON performed a Phase | environ-
mental assessment of a national lawn care company. We visited 25 of the company’s
200 U.S. and Canadian facilities; reviewed the company’s envirorumental records,
particularly pertaining to past and present underground storage tanks; and assessad
potential Iiabilities associated with past, present and future use of herbicides, pesti-
cides, and other chemicals. We identified costs for rernoval and possible remediation

of underground storage tanks as the most signtficant potential Lability.
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= For USEPA, ENVIRON prepared a risk assessment of the Hyde Park Landfill in
Niagara Falls. The risk assessment in¢luded a series of rankings of the potential
hazard of the chemicals by various routes of exposure to determine major toxicants,
and the assessment of risks from more than 100 chemicals by more than 10 potential
routes of exposure. Both direct and indirect exposture of adults and children were
considered; in-depth, site-specifi c evaluations of major routes of exposure (e. g., local
rates of fish consumption) were also conducted. The evaluation included determina-
tion of the effects of uncertainties in fish bloaccumulatlon factors for assessment of
risk; désign of a study to generate data on tha bioconcentration and bioaccumulation
factors for 2,3,7,8-tetrachlorodibenze-p-dioxin; assessment of the effects of incin-
eration of leachate on human health and the environment; assessment of the patential -
risks from exposure to particulates and vapors if the site were excavated; and an assess-
ment of the health risks to a nearby communiry from exposures to particulates and
volatile air pollutants to be generated during remedial work at the Hyde Park Landfill.

ENVIRON was retained by an aircraft manufacrurer to evaluate the human health risks
associated with the inhalation of volatile organic compounds. A landfill on the manu-
facturec’s property had contaminated ground water with several organic solvents, of

wh:ch the following wete in the highest concentration: ¢is 1,_-d1chloroethy[=ne trans-

-dtchioroethy!ene vinyl chloride.

For a chemical company, ENVIRON performed 2 health nisk assessment for volatile
organic chemical discharges to the Delaware River. These discharges entered the river
via contaminated ground water beneath th&site. In this assessrnent, which was present-
ed to and accepted by the New Jersey Department of Environmental Protection, we

(1} calculated mass loadings of VOCs to the river based on observed concentrations in
the ground water monitoring network; (2) caleulated river concentrations of VOCs
resulting from these discharges; {3) reviewed the chemical toxicities for these chemicals;
{4) identified routes of potential exposure; and (3) performed a health risk assessment.
The major hurnan health risks at this site wese found to bz associated with the inges-

tion of contaminated river water and fish. _

For 2 chemical company, ENVIRON investigated pathways by which various organic
campounds can be accumulated by fish, including exposures to chemicals in the water
column, food, or sediment. Our review indica’ed that low molecular weight and
volatile compounds, such as viny! chloride, tend to be rapidly metabolized and elimi-
nated by fish. Therefore, the risk associated with ingesting fish exposed [0 these
organic compounds would likely be low.

For three major U.S. utilities, ENVIRON developed a methodology for evaluating the
potential health risks presented by former gasification sites. The methodology includ-
ed a series of exposure models and risk assessment calculations. Included in the
methodology were decision points at which 2n appropriats model or variable would be
selected, depending on site-specific conditions, Predicted exposures were compared 1o




Food Safery Assessments:
Additives, Pesticide Residues, .cmd Contaminants

ENVIRON provides a broad array of scientific, recru[am:y, and strategic support services for
projects involving food safety assessments. In evaluating the vadety of risks associated with
- food safety, we look at more than just consumers’ dietary exposures—we also consider environ-
mental exposures resulting from application, processing p‘ackacing, or disposal operations.
We can also assist clients in the design a2nd implementation of quality control proce-
dures and sampling programs that ensure product purity; provide guidance in negotiating

USEPA procedures for food additive tolerance approvals for pesticide residues that concen-
" trate during processing; and support the demonstration of de minimis carcinogenic risk
according to USEPA policy under the Federal Food, Drug and Cosmetic Act’s Delaney
Clause. ENVIRON has performed California Proposition 65 compliance on dozens of food
and beverage products, and provides scientific, techmcal and strategic services to support
litigation involving pesticide residues.
Following is a representative sampling of ENVIRON’s food safety projects.

- A food industry trade association asked ENVIRON to assess the scientific validity of
a paper prepared by a public interest group on pesticide risks in children’s food.

+ ENVIRON developed an approach for assessing potential health and environmental
impacts of bioengineered food crops and presented this work to FDA, USEPA, the
California Departrment of Food and Agriculture, and major food and drug law firms.

- ENVIRON was retained to search and analyze scientific literature on background
concentrations of lead in food to assist attorneys representing a food company in its

effort to comply with California’s Proposition 65.

* ENVIRON reviewed the toxicology data on a fungicide used in Europe and performed
a cancer risk assessment for illegal residues of the fungicide in wines. Findings were
presented to USEPA and FDA. ENVIRON also advised the manufacturer regarding
the acceptability of the existing data for purposes of U.S. registration or import

tolerance petition.

* ENVIRON prepared a submission to the Food 2nd Agriculture Organization/World
Health Organization (FAO/WHQ) Joint Expert Committee on Food Additives (JECFA)
on the safety of two nitrofuran animal drugs, furzzolidone and nitrofurazone. The
work included a novel method for assessing the risks associated with consuming
residues of the drugs in meat and poultry, based on pharmacokinetics and metabolism.

* To determine the circumstances of cyanide contamination in grapes, ENVIRON
interpreted data, evaluated analytical methods, and recommended additional studies.

* An agricultural products manufacturer requestad that ENVIRON evaluate the carcine-
genic risk posed by a pesticide metabolite present in edible animal products. ENVIRON



* A major biotechnology company seeking FDA approval of newly engineared food
products requested ENVIRON's technical assistance in evaluating all safery daea and
regulatory issues related to its products. ENVIRON prepared a GRAS affirmation

docurnent.

« ENVIRON was asked by a major trade association to review information on the
metabolism of a chemical contaminant found in alcoholic beverages. We provided |
guidance to scientists researching the metabolism of the chemical in the presence of
ethanol. ENVIRON also assisted the association's outside fegal counse! in evaluating
the merits of a petition submitted to FDA by a public interest group.

« ENVIRON prepared an Authority to Construct application for ethylene oxide (EtQ)
sterilizers for a major food processing company. The application included estimation

of off-site air quality impacts.

« ENVIRON critically reviewed USEPA's assessment of dietary oncogenic risks of two
fungicides and advised the manufacturers on what additional data were needed to per-

form a quantitative risk assessment.

« ENVIRON assisted 2 manufacturer in obtaining FDA approval to expand the uses of
its products in foods. We updated an existing review of the toxicological literature on
the material and estimated the increase in exposure likely to result from the proposed

Tiew USES.

"« A major food 2nd beverage manufacturer retained ENVIRON to evaluate the safety
of 2 matenial proposed for use in a new degreasing agent that required USEPA and

FDA clearance.

- ENVIRON prepared a risk assessmment of the potential for a compound introduced
during the de-hulling process te contaminate rice and its by-products.

ENVIRMON



information; identified toxicity testing gaps in the safety information; prepared specific
protocols for in vive and in vitro toxicity tests; and placed and monitored studies at

contract laboratories.

* The biotechnology division of 2 major brewery retained ENVIRON to conduct a
critical evaluation of published and unpublished data related to the safety of a nove]
sugar product for use in animal feed, and to determine the level of the product thar

could be charactenized as GRAS.

« ENVIRON reviewed and evaluated the scientific literature on the safety of a new
source of dietaty fiber, and assisted the manufacturer in developing 2 GRAS affitma-
tion petition, which subsequently gained FDA approval for use of the product in food.

- For 2 major biotechnology company, ENVIRON conducted a2 GRAS self-affirmation
review that included an evaluation of safety data on bioengineered food products.
ENVIRON presented the review to FDA on behalf of the client.

= ENVIRON developad a GRAS affirmation document for a cellulose product, manu-
factured by a novel fermentation process, which was proposed for food use as a
suspending/thickening agent. ENVIRON designed, placed, and monitored preclinical

toxicity studies required for FDA approval.




* ENVIRON performed ground water modeling studies of the fare and twransport of
chlorinated solvents and chemical fertilizer releases to determine their patential
impact on pnvate and public water supplies at three manufacturing facilities in
Nebraska and Jowa. :

« ENVIRON develbped a Systern to recover and ireat ground water contaminated with
nonaqueous-phase chlorinated solvents, oil, and PCBs at an organic chemical manu-
facturing Facility in New Jersey; the work included bench-seale wreatability tests and
waste treatment process design. ' ’

* ENVIRON developed 2 matheématical model of two-phase flow for a PCB-oil layer
floating on the water table to facilitate the design of a remedial action plan at the

Kin-Buc landfill in Edison, New Jersey.

« ENVIRON presented expert testimony at trials in Florida regarding the origin and
public health impacts of chemical contamination in two large municipal well fields.

= ENVIRON evaluated the performance of ground water and vapor-phase recovery
systems, assessed potential public health impacts, and developed on-site monitoring
requirements for a 20,000-gallon gasoline spill in a residential area in Fairfax
County, Virginia. ‘

= ENVIRON performed site investigations and modeling studies of ground water
remediation systems at a phospho-gypsum waste storage pile in central Florida.

= ENVIRON prepared a field investigation at a manufacturing facility in Massachusetts
to define the extent of ground water and surface water contamination and identify
potential contaminant source areas. The investigation included soil boring and moni-
toring well construction, chemical znalysis, soil gas surveys, aquifer pumping tests,
and process design of remedial systems for treatment of chlorinated solvents, heavy
metals, and radiological constituents in ground water. -

» ENVIRON investigated the potential for and the associated ground water impacts of
hydrocarbon leakage from underground storage tanks at a number of manufacturing
and petroleum storage and retail sales facilities. Several of these evaluations ultimarely
resulted in removal of leaking tanks and recovery and treatment of contaminated soil
and ground water, for which ENVIRON provided design and construction oversight.

« ENVIRON evaluated the fate and transport of ethylene dibromide (EDB) in
ground water in Florida and Washington and assessed its potential impact on public

waler systems.



Ground Water Modeling

ENVIRON assists clients in understanding the nature of their ground water problems by
using computer modeling techniques to assimilate an array of individual data points into an
overall picture of ground water conditions at a site. Modeling studies simulate present flow
system behavior and future aquifer response to environmental change or enginesring inter-
vention. We are also called on in many cases to assess the methods and results of previous
modeling irivestigations.

ENVIRON has pioneered the dcvelopment of software to enhance hydrogeological
investigations. We have developed a user-friendly software program, EFAM™ (ENVIRON
Flow Analysis Model), to help clients simulate ground water flow at their own sites.

Our modeling experts have also developed a flexible graphics software package to

. display inputs and outputs of mathematical models. The FEPER™! (Finite Element Perspective)
code may be used in conjunction with both finite element and finite difference models of
ground water flow and solute transport. The prograrn is a powerful tool for presenting mod-
eling results in a clear and understandable format for report graphics or courtroom exhibits.

The following selected project summaries highlight ENVIRON's modeling experience,

« ENVIRON developed regional and local three-dimensional mathemarical models of
ground water flow and solute transport for a Superfund site in New Jersey. The model-
ing demonstrated that the river adjacent to the site isolates the existing public supply
wells from on-site contaminants. Moreover, it identified another Superfund site as a
likely source of contaminants found at thosz wells. The model has since been used in
screening a wide variety of remedial alternatives, negotiating the conceptual design of
the remedial system with regulatory agencies, and selecting the placement and rates

for remedial extraction wells,

- ENVIRON performed ground water modeling studies of the fate and transport of
chlorinated solvents and nitrates at three manufacturing facilities in Nebraska and
lowa, and anzlyzed the potential for impact on residential and public water supplies.

"< ENVIRON developed a mathematical modél of two-phase flow for a PCB-oil layer
floating on the water table at a landfill in New Jersey. The modeling results were used in
the remedial action plan to estimate extraction rates for both the oil and water phdses.

« On behalf of 2 Florida city water utility in a case involving contamination of the utility’s
ground water 5upply, ENVIRON provided litigation support and expert testimony.
Support included quality assurance supervision and technical peer review for ground
water flow and contaminant transport modeling associated with cost-recovery litiga-
tion. Computer models were used to trace the migration of the volatile organic conta-
minant from the suspected source to the City’s wells and to estimate the time and cost
required for remediation of contaminated ground water.

« ENVIRON was involved in the development and presentation of a national series of
USEPA-sponsored workshops on Wellhead Protection. The course focused on the use
of simple analytical ground water flow models to delineate areas around public water-



Human Drugs and Biologics

ENVIRON assists cliznts in the pharmaceutical industry in interacting with the Food and
Drug Administration (FDA) and in responding to FDA regulations, guidelines, and policies.
We have provided guidance and scientific support in all aspects of the regulatory process for
drugs and biologics including the following:
-« preparing and reviewing data submitted in support of Investigational New Drug (IND)
and New Drug Applications (NDAs);
« preparing protocols for animal testing of pharmaceutical producrs
= serving as the client’s lizison to the FDA technical staff:
= assessing the risk to humans from contaminants and constituents of human drugs;
« evaluating efficacy studies performed on new pharmaceutical products; and
= evaluating animal toxicity data on over—the counter (OTC) and prescription pharma-

ceuticals,
Following is a szlected list of ENVIRON projects in this area.

« ENVIRON provided guidelines for subchronic testing to evaluate the safety for human
use of an allergen desensitizer that was produced by polymerizing the allergen through
a glutaraldehyde treatment.

* On a chernical contarinant present in a drug for diabeties, ENVIRON performed a
standard risk assessment that included hazard identification, dose-response evalixétion,
exposure assessment, and risk characterization. After reviewing the data, we recom-
mended a particular study to establish a reliable estimate of cancer risk from lifetime

—

exposure to the contaminant. =

= We crtically evaluated both published and unpublished studies on a psychoactive drug
and rendered 2n opinion to our client on the drug’s potential health effects and on
whether z no-observed-effect level had been established.

« For 2 major trade association, ENVIRON evaluated the potential risks to humans of
an OTC medication that is applied to the skin. Because the agent had been found
potentially to promote skin turnors in mice, FDA had raised the possibility that the
medication could pose a risk to humans. We assessed the issue and prepared a report

for submission to FDA.

« For legal counsel to a pharmaceutical manufacturer, we performed an independent
evaluation of a New Drug Application (INDA) submission to FDA, with particular
emphasis on review of efficacy studies.

= ENVIRON prepared and submitted to FDA an Investigational New Drug Application
(IND) for a European pharmaceutical firm. The drug had shown promise for drama-
tically decreasing the common occurrence of reocclusion among angioplasty patients.

« In support of a clinical trial, ENVIRON reviewed and evaluated the toxicity of a tryp-
tophan for a major pharmaceutical manufacturer to present to FDA.

ENVIRON



Industrial and Hazardous Waste Exposure Assessment

Detertnining whether chemicals or other substances in the environment pose human health
risks requires a thorough understanding not only of chemical toxicity, but also of the nature
and magnitude of chemical exposure and of exposure mechanisms. ENVIRON has bezn a
leader in developing the practice of exposure assessment and in integrating exposure assess-
ment into the comprehensive process of assessing risks associated with the presence of
hazardous substances in the environment. ENVIRON's professional staff includes exposure
analysis specialists who have pioneered the developmant and application of new models and
methods for determining exposure in 2ll environmental media. In many cases, chemicals
move through several media before human exposure occurs. ENVIRON has been at the
farefront of developing multimedia pathway analyses for these situations.

In addition to developing customized exposure assessments for specific circumstances,
our staff has conducted hundreds of assessments using standardized techniques, such as
those in USEPA’s Risk Assessment Guidance for Superfund and California’s Scientific and
Technical Standards for Hazard-ous Waste Sites. ENVIRON specialists have also developed

new methods for general application.
Following is a selectad list of ENVIRON projects involving hazardous substance expo-

sure assessmments,

~ « For the Ontario Waste Management Corporation, ENVIRON conducted a comprehen-
sive analysis of the potential risks to human hzalth, domestic animals, and wildlife
from a proposed hazardous waste treatment facility. Numerous potential pathways,
including the ingestion of crops and meat products that had been affactzd by the
deposition of airborne chemicals, were included in the risk assessment.

- At the request of 2 hazardous waste managemeat company, ENVIRON prepared an
Exposure Target Report for a large hazardous waste disposal site in New York State.
The report, prepared to comply with a consent order issued by USEPA, identified and
described the human populations and environmental systems susceptible to contami-
nant exposure from the facility, identifying the dernographics of adjacent populations,
the location of sensitive subpopulations, the uses of adjacent land, the local terrestrial
and aquatic ecology, and the uses and availability of ground water and surface water
resources. The report 2lso evaluated the potential for significant exposure of the

human and ecological populations identified.

» ENVIRON conducted a health risk assessment of a former uranium mill site where
nearby residents were potentiaily exposed to radionuclides and chemical substances in
ground water, air, surface soils, and foods. Past disposal of tailings and other mill '
residues resulted in off-site contamination of these media. Comparing exposures to
mill-derived substances and to naturally occurring levels of the same substances was
key to understanding the significance of the exposure levels. ENVIRON evaluated the
benefits of a remedial action plan by projecting future exposures based both on reme-

diation and on no action.



absorption within 2 factor of 3. Based on the octznol/water partition coefficient, esti-
mates of the skin area exposed, the duration of contact, and the coneentration of the
chemical in the water, the equation made it possible for staff to predict ex’posurés from
environmental chemicals in bath water, swimming pools, and natural surface waters.

* As a general tool for predicting contaminant migration in ground water, ENVIRON
developed EFAM™ (ENVIRON Flow Analysis Model), a graphical computer program
that enables zn analyst to display ground water flow patterns and extraction well cap-
ture zones. The program makes possible the efficient testing of various remediation
strategies without major medifications to the computer program for each run. EFAM
can also be used in exposure assessments 1o identify water supply wells that are likely
to be affected by known sources of contamination..
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« For USEPA, ENVIRON prepared a risk assessment of a Superfund site in New York.
The risk assessment included a series of hazard rankings to determine the major toxi-
cants and to assess risks for more than 100 chemicals by more than 10 potential routes
of exposure. Site-specific assumptions {e'g., local rate of fish consumption) were used
to develop estimates for both adults and children. ENVIRON determined the effects of
uncertainties in fish bioaccumnulation factors, designed a study to generate data on the
bioconcentration and bioaccumulation factors for 2,3,7,8-tetrachlorodibenzo-p-dioxin
in fish, assessed the effects on human health and the environment of incinerating
leachate, and assessed the potential risks both to workers and the nearby community
of exposure to particulates and volatile air pollutants during excavation.

ENVIRON provided support to USEPA in its prormulgation of effluent guidelines for
the organic chemical, pesticide, and synthetic fibers industries. Work included
developing toxicity profiles, developing alternative subcategorization schemes, and
developing a methodology for calculating efiluent limitations and standards.

ENVIRON senior staff pionesred the development of risk assessment techniques in
the early 1980s and continue to research the use of new techniques, such as Monte
* Carlo simulations, to provide more scientifically supportable estimates of exposure.
In a risk assessment conducted as part of a RCRA corrective action for a site
along the Delaware River in Pennsylvania, ENVIRON used a Monte Carlo simulation
to provide both reasonable maximum and best estimate predictions of potential risk.
The simulation assigned a probability range rather than single point estimates for the
exposure factors in the risk calculation, resulting in a probability distribution of risk.
The risk assessment was instrumental in persuading USEPA to accept the remedial
strategy, which likely would not have been the outcome had standard USEPA method-

ology been used.

For a chemical company, ENVIRON performed a health risk assessment for volatile
organic chemical (VOC) discharges to the Delaware River. The discharges entered the
river via contaminated ground water beneath the site. In the assessment, which was
presented to and accepted by the New Jersey Department of Environmental Protection
(NJDEP), ENVIRON (1) calculated mass loadings of VOCs to the river based on
observed concentrations in the ground water monitoring network; (2) calculated river
concentrations of VOCs resulting from these discharges; (3) reviewed the chemical
toxicities for these chemicals; {4) identified routes of potential human exposure; and

(5) performed 2 health risk assessment.

For three major U.S. utilities, ENVIRON developed 2 methodology based on exposure
models and risk assessment calculations for evaluating the potential health risks posed
by former gasification sites. The methodology involved identifying critical decision
points at which an appropriate model or variable should be selected to reflect site-
specific conditions. Predicted exposures were compared to risk-based reference doses,



* ENVIRON has conducted numercus environmental safety assessments of consumer
products, such as garbage disposer bags and packaging materials. The assessments
have addressed the potential for adverse environmental and public health effects
associated with the use and disposal of single-use products and materials. The fate’
of consumer materials in landfills, incinerators, and waste composting facilities has
been evaluated. '

ENVIRON



» For a major petroleum company, ENVIRON evaluated the risks associated with
the operation of a proposed on-site hazardous waste incinerator. We also preparad
an assessment of the liabilities associated with several business options involving
hazardous waste incineration and an analysis of the furure market for hazardous

waste incinerarors.

» ENVIRON analyzed proposed Connecticut regulations regarding municipal solid
waste incinerators for the Connecticut Conference of Municipalities. The work included
a detailed analysis of issues related to air pollution standards and testing of incinera-

tion residues like fly ash and bottom ash.

* At 2 major hazardous waste site in the Southwest, ENVIRON evaluated the potential
human health impact of incinerating a complex mixture of organic and inorganic
chemicals on-site. Site-specific maodels were applied to examine risks posad by
inhalation of airborne contarninants and ingestion of fish and locally grown produce.
Incineration risks were compared to those associated with other remedizl technologies

as part of the overall analysis of potential remedial altematives.

« ENVIRON was retained by a multinational, European-based corporation to evaluate
the technical capabilities and market strength of a contractor who designs, fabricates,

and constructs waste incineration systems.

= A citizens” group in Louisiana retained ENVIRON to assist in evaluating the proposed
design and operation of a RCRA incinerator. We provided expert opinions on a series
of questions prepared by community groups regarding the potential risks posed by

the incinerator.

-+ ENVIRON assisted a PRP group at a2 Superfund site in evaluating the human health
risks posed by incineration of arsenic-contaminated materal. Maximum individual
risks, “best estimate”™ individual risks, and overall papulation risks were estimated.



« We provided technical support to a2 major Pennsylvania gasoline company invelved in
a suit brought by citizens exposed to gasoline in their home, which had resulted from =

pipeline break.

* On behalf of 2 major Baltimore-based research institution, ENVIRON provided expert
testimony in a suit brought by individuals alleging to have suffered harm from improperly

disposed solvents.

= ENVIRON provided litigation support to a dye manufacturer who had been sued by
workers claimning to have developed cancer as a result of occupational éxposures,

« We have provided expert testirnony in numerous administrative hearings on a variety
of compounds, including arsenic, PCBs, dioxins, and EDB.

= ENVIRON provided technical support, strategic counsel, and both toxicological and
engineering deposition testimony on behalf of 2 housing developer sued by residents
of‘a Houston subdivision situated next to a Superfund site.

« ENVIRON provided technical assistance to 2rormeys representing residents who had
been exposed to contaminated ground water whiie living near the New Jersey Jackson
Township landfill from 1973 te 1978. We assessed the impact of chemical exposures
on the health effects observed in the exposad population and presented these findings

as expert testimony in court.

» ENVIRON assessed the nature and extent of chemical pollution resulting from the
improper disposal of hazardous wastes at the Woburn, Massachusetts, Supeefund site.
Human exposure to the chemicals was assessad and health damage claims were
evaludted. We also provided expert testimony on state-of-the-art engineering practices.

= ENVIRON provided extensive litigation sup;orc to artorneys representing the defen-
dant in the first court case in which a plaimtiff alleged the development of “fetal
alcohol syndrome.” Our litigation suppott included conducting a critical review of
the extensive toxicological and epidemiological data on the health effects of alcohol,
developing general strategic papers detailing the strengths and weaknesses of the
available data, identifying expert wimesses ard examining physicians, developing
deposition questions, reviewing medical records, and reviewing data on alternative
causes of the plaintiff’s alleged health effects. '

* For an insurance company, ENVIRON conducted a review of state-of-the-art hazard-
ous waste disposal practices between the 1930s and early 1970s and corducted a
historical review of toxicological data for consiiments of primary concem at a disposal
site. ENVIRON senior staff testified as expert witnesses at trial.

ENYIROMN



Occupational Health

ENVIRON has prepared assessments of epidemiological, toxicological, and industrial
hygiene data for a variety of chemicals to assist the Occupational Szfety and Health
Administration (OSHA) and major trade associations in the development of occupational
health standards. We have assistad corporations in developing workplacé standards and pro-
vided evaluations of whether occupational exposures present significant risks to workers.
Following are selected summaries of ENVIRON projects involving occupational health.

= ENVIRON prepared and presented expart tastimony at the OSHA hearings oa the
inorganic arsenic standard; ENVIRON reviewed comments on the proposed standard
and prepared a detailed assessment of risks associated with occupational exposures.

« For 2 major industry trade association, ENVIRON provided technical assistance and
expert testimony regarding the occupational exposures and risks of benzene and
assisted the association in a hearing before OSHA.

= ENVIRON assessed the carcinogenicity of manufactured carbon blacks and presented
its findings to OSHA in support of an industry request to reconsider the classification
of carbon black as listed in the OSHA Industrial Hygiene Field Manual.
— = ENVIRON provided technical assistance to OSHA, in analyzing the administrative
' record concerning occupational exposures to asbestos. Specifically, we identified and
analyzed all relevant issues raised by the proposed revisions to the asbestos standard;
assessed methodologies to quantify the nisk and the potential for risk reduction ansing
from regulatory action; and cornpiled, reviewed, and summarized comments and
witness statements arising from the asbestos rulemaking.

» ENVIRON assisted major automobile manufacturers in seeking modifications to a
variance they had been granted for exposure measwements and medical surveillance

requirements stipulated by the OSHA arsznic standard, and to a variance for require-
ments stipulated by the OSHA lead standard.

» For a major trade association, ENVIRON reviewed and provided comments on OSHA'S
approach to formaldehyde risk assessment and offered alternative risk assessment

methodologies.

» ENVIRON assisted 2 manufacturer of respiratory protective devices in respondmo to
a proposed revision to the OSHA standard for respirators.

* ENVIRON prepared an analysis comparing risks from an assumned level and duration
of occupational asbestos exposure to a2 number of generally accepted nsks in occupa-

tional and environmental setings.

« ENVIRON reviewed and evaluated OSHA’ 2sbestos risk assessment prior to its use in
the Agency’s asbestos rulemaking.

ENVIRON




* For a major manufacturer of household products, ENVIRON derived no-significant-
risk levels for numerous chemicals and conducted exposure assessments for more than
20 products containing those chemicals. No-significant-risk levels were comparad to
specific regulatory levels developed by California for some chemicals. ENVIRON
presented some of the derived levels as alternatives to those established by the State. .

= ENVIRON fumnished information to a major trade association on occurrences of -
numerous carcinogens and reproductive toxicants found in a variety of raw commodi-

ties and processed food products.

* For a major national trade association, ENVIRON critiqued the rationale for listing
a class of compound as reproductive/developmental taxicants, and derived no-
observable-effzct levels for several compounds in the class.

= ENVIRON analyzed animal and human data on the reproductive and developmental
toxicity of lead, and identified no-observable-adverse-effect levels. These values were
used together with assessments of potential lead exposure from a client’s products to
determine lead concenrrations that comply with requirements of the law.

* ENVIRON has organized several activities related to the implementation of
Proposition 635. One project examined various methods for determining significant
risk for carcinogens, including a review of the relative-risk approach developed by
Dr. Bruce Amszs of the SAP. ENVIRON has also assisted in developing criteria for
listing reproductive and developmental toxicants, and has organized and chaired
bimonthly meztings of scientists from food and pharmaceutical industres to exchange
information and to identify major issues related to Proposition 63 implementation.

* ENVIRON estimated exposures and cancer risks of individuals exposed to arsenic
released during the combustion of fossil fuel. Exposures were estimated for indoor accu-
pational and domestic settings, as well as for industrial emissions into the dtmosphere.

« ENVIRON assisted in the development of an environmental sampling plan to support
estirates of exposure to polycyclic aromatic hydrocarbons (PAHS) released into an
occupational sztting and into the atmosphere. ENVIRON also developed exposure and

risk estimates associated with these releases,

« ENVIRON provided expert testimony at a hearing of the State Water Resources
Contral Board on the “point of application of water quality objectives™ for surface .
water and ground water. ENVIRON's testimony highlighted the practical problems
and limitations associated with the Board's pmposal to monitor for chemicals in pore

water in the unsaturated zone.



* ENVIRON conducted a critical review of the multigeneration/reproduction and lifa-
time studies of a food contaminant. We identified a number of serious deficiencies in

" the design and metho- dology of the studies, including inadequate numbers of animals
per dose group; change of animals from one treatment group to another; failure to.
ensure random selection of pups; selection of a disproportionate number of pups sired
by the same male; the occurrence of sibling matings; the use of replacement animals;
the placement of unidentified males in the study; the occurrence of rats escaping from

cages; and the development of accidental pregnancies.

« ENVIRON reviewed toxicity and mutagenicity studies on a pesticide, concluding that
the pesticide caused a dose-dependent reduction in fertility in rats and mice. We also
detertnined that, because of the likely mechanism of action, the fungicide would not

adversely affect human reproduction.

- ENVIRON evaluated the teratogenicity data for a root growth stimulator and estimated
a margin of safety for occupational exposure.

- ENVIRON reviewed and analyzed the potential for significant health risks to patients
exposed to medical devices with ethylene oxide residues. We reviewed data on repro-
’ duction and carcinogenicity, estimated exposures, and compared them with critical
toxicologic parameters to determine whether significant health risks were posed by

the residues.

- ENVIRON has evaluated data on reproductive and developmental toxicity for TCDD
(dioxin), PCBs, and selenium, as integral components of larger projects.



= ENVIRON has prepared detailed on-site hydrogeologic and soils investigations for a
large waste recycling and treatment firm, in support of RCRA Part B permits for the
firm's treatment, storage, and disposal facilities in South Carolina and California.
ENVIRON constructed monitoring wells and soil borings; planned and executed
aquifer purnping tests; performed ground water modeling and soil gas investigations:
designed and constiucted ground water monitoring systems; arid gave expert testimony
before state and Federal regulatory agencies.

« ENVIRON deveioped Alternate Concentration Limits (ACLs) for ground water at
several industrial facilities in support of RCRA Part B Permitting requirements.

« ENVIRON conducted a detailed investigation at a manufacturing facility in Nebraska
to determine the extent of release of VOCs into ground water, and the potential impacr

. on nearby public and private water supplies. Project work included performing ground
water quality modeling and health nsk analysis, '

- ENVIRON assessad the potential environmental and health risks of pesticide residues
in soils on former farmland developed for commercial and residential use. .
ENVIRON's work included assessing the public risks, developing sampling strategies,
determining the nead for remedial action, and prepanno reports to lending instirutions,

developers, and regulatory agencies.

« For several semiconducter manufacturing facilities in the San Francisco Bay area,
ENVIRON has prepaced remedial investigations, feasibility studies, endangerment
(risk) assessments, and remedial designs.

» Ar a waste oil refinery in Louistana, ENVIRON conducted a RCRA Facility
Investigation to define the extent of soil and ground water contamination from the
prior disposal of still-bottoms and waste residues in unlined pits. This project led o
the development of a soil and ground water femediation plan, removal of disposed
wastes from pit areas, and construction of a ground water recovery/treatment systerm.
ENVIRON provided full design and construction management services.

» At a petroleum refinery in New Jersey, ENVIRON conducted soil and ground water
investi-gations to evaluate impacts from prior and ongoing operations. This project
invelved the development of a strategic investigative program, negotiétion with reguia-
tory agencies, construction of several hundred monitoring wells, aquifer testing, and
ground water and soil sampling/analysis and reporting. '

« ENVIRON has conducted over 75 site assessments and remediation programs for
underground storage tanks containing gasoline, diesel fuel, and synthetic organic
chemicals. These assessments have included tank integrity testing, tank and soil
removal, ground water remediation, in situ closure, and reporting.



Superfund

ENVIRON has assisted private and public sector clients with analysis, negotiation; and reso--
) lution of the complex technical, regulatory, and legal issues addressed by the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCIL A) and the Superfund
Amendments and Reauthorization Act (SARA). Our work has involved-all aspects of site
evaluation, remediation, and settlement negotiation, including the following:
» conducting Remedial Investigations/Feasibility Studies (RI/FS) at National Priorities
List (NPL) sites;
- preparing environmental and public health risk assessments;
« reviewing and critiquing USEPA Records of Dec¢ision (RODs);
= developing cost apportionment schemes as part of settlement negotiations among
potentially Responsible Parties (PRPs);
- conducting engineering studies of innovative site remediation technologies;
- providing citizens’ groups with technical assistance through USEPA’'s Technical
Assistance Grant (TAG) program;
- offering scientific staff support to the USEPA Office of Policy Development and
Office of Solid Waste, and to the Congressional Office of Technology Assessment;
= providing litigation support and expert testimony in engineering, environmental
sciences, toxicology; and public health risk assessment; and
- interpreting the requirements of the National Contingency Plan.

Our approach to the evaluation of Superfund sites and to the selection of remedial
alternatives differs from many traditional engineering consultants in that our firm's work
has been founded on, and is often guided by, a strang scientific ba515 in health and environ-

mental risk assessment.
ENVIRON has pioneered the use of risk assessment in evaluating remedial options at

many NPL sites. In this work, ENVIRON has taken the position that the evaluation of com-
peting remedial alternatives should be based on a defensible scientific analysis of the public

‘health and environmental protection benefits offered by each remedial alternative during and
following its implementation. Engineering feasibility, public policy considerations, and costs
must also be considered. Such an approach often demonstrates the benefits of innovative
‘remedial solutions from a quantitative health risk perspective.

USEPA recognized ENVIRON''s expertise in applying health risk analyses to the
Superfund and hazardous waste arena when it retained ENVIRON to prepare agency

guidance documents for conducting public health analyses.
Following are selected ENVIRON projects related to Superfund.

» ENVIRON has conducted public health assessments at numerous NPL sites through-
out the counry where the chemicals of predominant concern were, among others,
dioxins, polynuclear aromatic hydrocarbons (PAHs), PCBs, and lead and other heavy
metals. These analyses have led to the recommendation of site-specific cleanup levels

» ENVIRON conducted the remedial design at a Superfuad site in Peansylvania.
The design for the $125 million remedy included treatability studies and risk assess-
ments for potentially high arsenic-containing organic wastes, which the ROD requires

to be incinerated.



Toxicology and Health Risk Assessment

Since its founding in 1982, ENVIRON has conducted well aver 500 different toxicological
analyses for projects in a variety of contexts, including litigation; regulatory appréval for
products such as food additives, pesticides, and pharmaceuticals; and the evaluauon cf
hazardous waste sites.

We have conducted risk assessments on more than 100 specific chemical agents,
including carcinogens, developmental toxicants, and systemat:c toxicants, and at hundreds
of contaminated industrial sites.

ENVIRON believes that risk assessment is more than 2 “cockbook™ exercise relying
on standard assumptions and models; it requires a thorough underseanding of the biological
and physical-chemical principles underlying the assessment of toxicology and potennal
for exposure.

Following are selected ENVIRON projects in these areas.

= ENVIRON has developed toxicity test protocols for numeraous clients seeking to
market new products, including food additives, pesticides, medical devices, and
industrial chemicals. In many cases ENVIRON toxicologists have met with regulatory
scientists to negotiate testing needs on behalf of clients. ENVIRON toxicologists have
evaluated in-depth the results of 2 large number and wide variety of toxicity studies.
These evaluations have required judgments on the biological and statistical signifi-
cance of the test results,

ENVIRON has developed numerous schemes to rank chemicals according to their
degree of toxicity. As no single scheme is applicable to all circumstances, specific
schemes are tailored to the project objectives.

ENVIRON has prepared hundreds of litecature reviews on human and etpenmen:al
toxicity, from brief synopses of data to exhaustxve critical reviews.

ENVIRON has participated in projects and in working groups investigating the
relative carcinogenic potencies of individual constituents of broad classes of com-
pounds, such as polynuclear aromatic hydrocarbons, PCBs, and dioxins, taking into
consideration the available empirical data. The goal of such investigations is a scientif-
ically defensible alternative to the use of a single potency estimate for a wide variety
of individual compounds or congeners. -

[

ENVIRON developed a background document in support of the current USEPA
guidelines for cancer risk assessment:

L]

ENVIRON assisted OSHA by assessing the benefits of alternative approaches to
identifying and regulating potential occupational carcinogens, and by developing
risk assessment methodologies to be used by OSHA in developing health and

safety regulations.

-l S I Y T



» For a major trade association, ENVIRON prepared a detailed review of the potenna!
salth eﬁ'ects of human exposure to ponch!onnated biphenyls (PCBs).

« For a major industnial trade association, ENVIRON reviewed the animal carcino-
genicity and epidemiological data available on benzene, and assessed its appropri-
ateness for use in carcinogenic risk assessment. ENVIRON also analyzed the various
risk assessrments which had been conducted on benzene to assist the client in
preparing for regulatory proceedings by USEPA and OSHA.

» ENVIRON has assisted attorneys in the assessment of health risks associated with
possible benzene contamination of a residential area due to underground leakage of

a gasoline storage tank.

» For the defense team of a major defendant in a toxic substance case, ENVIRON
organized an extensive scientific and technical data base and developed a seres of
issue papers on the vacious forms of toxicity associated with the substance of concern.

- = For USEPA, ENVIRON prepared a background document supporting guidelinas for
risk assessment for reproductive toxicity. The project involved a literature search and
analysis of data on.all aspects of reproductive toxicity, including developmental toxicicy

and male and female infertiliry.

« ENVIRON assisted in developing and analyzing data on a possible contaminant in
certain products for a major pharmaceuticalcompany. The project included an assess-
ment of the available reports on product contamination, a review and znalysis of the
human and animal data on the potential toxic effects of the contaminant, and prepara-
tion of a report assessing the potential risks of using the product.

= For the Health Effects Institute, ENVIRON prepared a detailed review and evaluation
of the health effects of exposure to gasoline vapor. The review considered the scientific
adequacy of the available data and the value of those data for assessing humnan nisk,
and suggested additional research that might improve knowledge of human risk from

exposure to gasoline vapor.

» For a large pharmaceutical manufacturer, ENVIRON evaluated various methods and
techniques for measuring the rate and extent of absorption of nonsystemically

absorbed drugs.

» For a large manufacturer, ENVIRON evaluated the carcinogenicity data of glass wool
fibers and assessed the appropriateness of using the dara to list glass wool fibers as a

carcinogen under California’s Proposition 63.
=



ENVIRON

- ENVIRON reviewed the chemical structures of compenents of a lubrdean: to
determine whether they were iislted directly or in another form on the TSCA Chemical
Substance Inventory. - ' .

= For a consortium of major oil companies, ENVIRON szarched the USEPA data base
of TSCA Section 8(e) report submissions to determine whether any reporis had been
filed for a particular chemical of concern.

» For a consortium of natural gas producers, EN’VIRON evaluated whether a2 newly
discovered contaminant in a preduct required reporting under TSCA Section 8(e).




- ENVIRON provided assistance to 2 major insurance cornpany in assessing the nisks
involved with insuring USTs. The analysis included an overview of the factors contribu-
ting to both frequency and severity of releases and how these factors contibute to risk.
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I. INTRODUCTION

This Data Management Plan (DMP) is submitted as an attachment to and forms part of the
RCRA Facility Investigation (RFI) Work Plan submitted by Delphi Corporation for the Dort
Plant 400 Site. The RFI Work Plan was prepared to detail the investigation work necessary
to characterize potential releases of hazardous constituents from the Site.

The DMP identifies procedures to be employed for managing information, reports, and
correspondence (documents) associated with the RFI at the Site. It is anticipated that this
investigation and evaluation program will result in significant amounts of data, including
chemical laboratory analytical results for many constituents in different media, at various
sampling locations, and at different times. These documents will be readily accessible and the
integrity and accuracy of those documents will be maintained. Established data management
procedures described herein will be undertaken to effectively process these data.

The DMP consists of two tasks:

L Data Management; and
& Data Control

The data management task consists of procedures used to collect, handle, and safeguard all
data generated by field and laboratory programs. The task of document control involves
implementing procedures to physically track all documents associated with the RFL

This plan also provides the format to be used to present the raw data, data reduction, and
conclusions of the investigation.

Ban Shamoon, the Haley & Aldrich Project Coordinator, will be responsible for all aspects of
this DMP.

A number of items referenced in this plan are more specifically detailed in the Project
Management Plan (PMP) and the Quality Assurance Project Plan (QAPP), which have been
developed for this RFI and are incorporated herein by reference.
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IL. PROJECT FILE REQUIREMENTS

Due to the volume of information associated with this project, a central file system will be
established in the Haley & Aldrich, Inc. (Haley & Aldrich) Detroit, Michigan office as a
tepository for all relevant project documentation. The central file will contain project data,
records, reports, correspondence and other documentation related to the project. A separate
public information repository will be established by Delphi and maintained at the Flint Public
Library as detailed in the Community Relations Plan (CRP).

The Haley & Aldrich central file will be divided into subsections by investigative
phases/areas. Each investigative phase will be further subdivided into specific tasks and their
respective reports, correspondence, subcontracts, field notes, calculations, analytical data,
laboratory QA/QC, and others as appropriate.

The file will be the responsibility of Haley & Aldrich and will be audited periodically by the
Haley & Aldrich Project Manager to make sure the information is complete and up to date.
During field activities, select materials may be copied to a satellite file location and
maintained by designated field personnel to ensure immediate availability.

The information contained in the central file will be available for the U.S. EPA (or its
authorized representative) to inspect and copy, including sampling, testing and monitoring
data generated during the facility investigation field events. It is anticipated that this
information (e.g., validated analytical data) will be provided to the U.S. EPA in the various
report submittals (e.g., Quarterly Progress Reports, Phase Reports, eic.), or can be provided
at the U.S. EPA's request.

At the completion of the project, a copy of all file materials will be transferred into Delphi’s
possession and these files will be maintained for a minimum of six years after the conclusion
of all activities. U.S. EPA will be notified in writing by Delphi at least 90 days prior to the
disposal of any such materials so that they may be provided the opportunity to take
possession. This written notification will be addressed to:

Patricia J. Polston

Waste, Pesticides and Toxics Division

United States Environmental Protection Agency
77 West Jackson Boulevard, DW-8]

Chicago, IL 60604-3590

The contract laboratory selected for the RFI will be required to retain files containing the
original documents generated for all validated test results, in the form of certified analytical
reports (CARs). At such time that it is no longer practical for the contracted laboratory to
retain this material, it will be forwarded to the Haley & Aldrich Detroit, Michigan office to
be included in the central project file.
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Similarly, any file material generated by other contract or subcontract parties will be
maintained until such time that it is no longer practical, and will then be forwarded to the
Haley & Aldrich Detroit, Michigan office o be included in the central project file.
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M. DATA MANAGEMENT

Data management includes procedures relating to the collection, recording, retrieval,
presentation, documentation, and security of field and laboratory data generated. Data
documentation shall include, buf may not be limited to, the following:

field data,

photegraphs and videos,

laboratory analytical data; and
quality assurance/quality control data.

These data and data security procedures are discussed in the following sections.
3.1 Data Collection

The purpose of sampling is to produce information to be used during data analysis and
interpretation. Data interpretation relies upon knowledge of the relationships between
samples, including field and analytical duplicates, different analytical methods, and different
measurement bases. To ensure effective use of the data within the database, these
relationships must be explicitly encoded in sample identifiers and notations. Samples that are
inappropriately identified in the field can prevent and obscure data interpretation.

Sample characteristics and analytical information must also be recorded by field personnel on
the appropriate field forms (described in the FSP). The sample characteristics of concern are
dictated by the data analyses that are required. A complete record of these characteristics is
necessary to allow data to be properly selected or sorted later. Analytical information for
each sample will be recorded at the time of collection so that sampie analysis requests can be
properly prepared and laboratory performance and data completeness can be assessed.

3.1.1 Field Data

Data generated in the field will be recorded on standard field forms. The field forms
are the primary means of recording field-related information. Examples of field
forms may include: soil boring log; well completion report; groundwater sampling
record; daily field report; and chain-of-custody documentation. The field forms will
contain data including, but not limited to, the following:

general field observations;

field measurements and ohservations;

sample location and corresponding sample number;

relevant comments and details pertaining to the samples collected;
documentation of activities and procedures;

weather conditions;

a listing of all personnel involved in Site-related activities;

an accurate log of all telephone conversations and Site meetings; and






3.1.2
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] field decisions made and pertinent information asscciated with the
decisions.

The field forms will be completed in accordance with the FSP and reviewed and
maintained in accordance with the QAPP.

Photography and Video

Historic still photographs and videos provide a means of visually recording facility
conditions and operations. To ensure accurate storage and retrieval, all photographs
and videos taken during the RFI will be documented, cataloged and stored.

Documentation of all photography and video will consist of, but will not be limited to,
the following:

identification of the facility, project and designated project number;
identification of the area and/or activities photographed;
orientation and direction of photograph;

date and time of photograph,;

weather conditions; and

a unique number identifying the photograph.

Photographs and videos pertaining to the RFI will be stored within Haley & Aldrich's
central file. If a digital camera is used, photographs will form part of the electronic
database for the project.

Laboratory Analytical Data

Laboratory analytical data, as well as field analytical data, will be compiled in a
project-specific relational database. Data will be submitted in an electronic copy as
well as original laboratory report. The electronic data will be reporied in the
Electronic Data Deliverable (EDD) Standard as detailed in “Electronic Data
Deliverable” (U.S. EPA, August 2000) (Appendix A) for direct input into the
Microsoft Access format. Original [aboratory reports will be maintained in the Haley
& Aldrich central file. The database will be backed up on a regular basis.
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3.2 Data Validation

All data generated through field activities or by the laboratory operation will be reduced and
validated prior to reporting. Field and laboratory data will be subjected to the procedures
summarized in subsections presented below:

3.2.1 Datz Reduction
3.2.1.1 Field Data Reduction Procedures

The measurement of hydrogen ion concentration (pH), specific conductivity,
temperature, turbidity, and volatile organic compound (VOC) levels will be
collected in the field using direct reading instruments following calibration per
manufacturer's recommendations as outlined in Section VI of this DMP.
Since direct reading instrumentation will be employed, data reduction
procedures will be limited in scope as commpared to the procedures used in the
data reduction of laboratory analyses. Field measurement data will be writien
into field forms immediately after measurements are taken. If errors are
made, results will be legibly crossed out, initialed and dated by the field
technician, and corrected in a space adjacent to the original (erroneous) entry.
After the completion of field activities, the field crew will transcribe the data
onto project specific report forms. The Project Coordinator, identified in
Section II of this DMP, will review the forms to confirm that transcription
errors have not been made by the field crew.

3.2.1.2 Laboratory Data Reduction Procedures

For this project, the equations that will be employed in reducing data are
those in the appropriate chapter and methods of SW-846, Third Edition.

Two of these equations, expressing analytical accuracy and precision, are
presented in Section Iil of the QAPP. Such formulae make pertinent
allowances for matrix type. All calculations are checked at the conclusion of
each operating day. Errors are noted, corrections are made, with the original
notations crossed out legibly as described above. Analytical results for soil
samples shall be calculated and reported on a dry weight basis.

Quality control data (e.g., laboratory duplicates, surrogates, matrix spikes,
and matrix spike duplicates) will be compared to the method acceptance
criteria. Data surmmnaries will be sent to the Laboratory QA Manager for
review. If approved, data will be entered into the project database electronic
deliverable format. Case narratives will be prepared which will include
information concerning data that fell outside acceptance limits and any other
anomalous conditions encountered during sample analysis. Unacceptable data
shall be appropriately qualified in the project printed report and electronic
data deliverable (EDI»).
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3.2.2 Data Validation

Data validation procedures shall be performed for both field and laboratory operations
as described below:

3.2.2.1 Procedures Used to Evaluate Field Data

Procedures to evaluate field data for this project primarily include checking
for transcription errors and review of field forms. This task will be the
responsibility of the Project Coordinator.

3.2.2.2 Procedures to Validate Laboratory Data

The data to be provided incorporates a rigorous level of quality control. All
methods wil strictly follow EPA approved protocols and quality control
criteria. The QA Officer will review and validate data using the following
documents as guidance for the review process:

"U.S.EPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review”, EPA-540/R-99/008, October 1999 and the "U.S.
EPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review ", EPA-540/R-94-013, February 1994.

Validation will be performed, by qualified chemists at the direction of the
Project QA Officer. Data review and validation will consist of two tiers of
assessment that incorporates an approach similar to procedures prescribed by:

"U.S.EPA Contract Laboratory Program National Functional Guidelines for
QOrganic Data Review”, EPA-540/R-99/008, October 1999 and the "U.S.
EPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review", EPA-540/R-01-008, July 2002.

“Innovative Approaches to Data Validation”, U.S.EPA Region III, June
1995.

Tier I data validation will be performed on 100% of the laboratory quality
control summary data deliverables.

Organic Analysis

i) technical holding times;.
if) GC/MS instrument performance check;
iii) initial and continuing calibration;

iv) internal standard performance






V)
vi)
vii)
viii)

ix)
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method, trip and field blanks;

system monitoring compounds (surrogate spikes);
MS/MSD results;

laboratory control samples; and

field duplicate samples.

Inorganic Analysis

D

ii)
i)
i)

V)

technical holding times;
blanks;

laboratory control samples;
MS/MSD results; and

field duplicate.

Tier I validation will be completed on 10 percent of the expanded
deliverables during the initial investigation activities. The following
deliverables will be evaluated during tier II validation:

Organic Analyses

i)
ii}
iii)
iv)
V)
Vi)
vii)
viil)

ix)

xi)

technical holding times;

GC/MS instrament performance check;

initial and continuing calibration;

bianks;

system monitoring compounds (surrogate spikes);
MS/MSD resuits:

laboratory coutrol samples;

internal standard performance;

system performance;

retention time windows (GC analyses); and

field duplicates

Page 8
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Inorganic Analyses

i) technical holding times;

i) initial and continuing calibration;
i) blanks;

v) interference check samples;

V) laboratory control samples;

vi) matrix duplicate sample analysis;

vii) matrix spike sample analysis;

viii ICP interference check sample;

ix) [CP serial difution;

X) ICP/MS internal standard perforimance;
x1i) sample result verification; and

Xil) field duplicates.

The completeness of each data package will be evaluated by the Data
Validator., Completeness checks will be administered on all data to determine
whether deliverables specified in the QAPP are present. At a minimum,
deliverables will include sample chain-of-custody forms, analytical results,
QC summaries and supporting raw data from instrument printouts. The
review will determine whether all required items are present and request
copies of missing deliverables.

The overall completeness of the data package will be evaluated by the QA
Officer. Completeness checks will be administered on data to determine
whether deliverables specified in the RFI Work Plan and QAPP are present.
Deliverables are described in Section 9.3 of the QAPP. The reviewer will
determine whether all required items are present and request copies of
missing deliverables.

3.2.3 Data Reporting

Data reporting procedures shall be carried out for field and laboratory operations as
indicated below:
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3.2.3.1 Field Data Reporting

Field data reporting shall be conducted principally through the transmission of
report sheets containing tabulated results of measurements made in the field
and documentation of field calibration activities.

3.2.3.2 Laboratory Data Reporting

The laboratory data reporting package is provided in Section 9.3 of the
QAPP. :

3.3 Data Analysis

All data analysis will be performed using the most current validated data available. To ensure
adherence to this rule, all analytical results will be maintained in a single relational database
and all data analyses will begin with retrieval of the relevant data from the database.
Secondary data storage formats (e.g., spreadsheets, ete.) will be created as needed for each
analysis, but not utilized as a data source for other analysis.

3.4 Data Storage and Retrieval
Sample collection, sample analysis, data validation, and data analysis will be carried out 10
minimize or eliminate errors resulting from lost, ambiguous, or incomplete data. Data

management efforts will focus on:

L Collecting and organizing all of the information necessary to identify and
characterize sampling locations, samples, and analytical results.

= Establishing a single source (i.e., relational database) to be referenced for any
data used for analysis.

L Controlling modifications to data in the database.
| Providing reliable means of selecting, summarizing and presenting data.
B Backing up the relational database on a regular schedule.

The data management approach to be used takes advantage of appropriate general- and
special-purpose software tools. These include databases for the storage of environmental
data, statistical software and spreadsheets for data analysis, and graphics software for the
presentation of analytical results.

All sampling locations, sample description, and analytical results will be stored in a project-
specific EQuIS™ format relational database (Microsoft Access 97 compatible). The database
provides a single systematic means of storing all of the environmental data collected during
the Investigation. Benefits resulting from use of the database include:
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] The database acts as a central repository, eliminating preblems of data loss,
duplication, and conflict that can arise when data are stored in different
locations and formats;

] All data of a given type (e.g. groundwater analytical) are represented
uniformly, allowing synthesis of data regardless of its origin;

B Electronic data provided by the analytical laboratory can be automatically
loaded, eliminating transcription errors; and

& Computerized searching, selecting, and summarizing of data allows the site
characteristics and status to be assessed more quickly, reliably, and cheaply
than is possible using paper files.

The established database will be network-compatible, allowing multiple users simultaneous
access to the data. The database will allow interaction with mapping software, statistical
software, graphic software, and models for data analysis. The database will be formatted in
accordance with “Electronic Data Deliverable” (U.S. EPA, June 2001) presented in
Appendix A.

3.5 Data Presentation

The data collected and/or generated as part of the RFI will be presented in tabular, graphical,
and/or electronic formats.

Tables of analytical data will be developed to present the data in a useable format. Analytical
data will be manipulated using Haley & Aldrich’s database management system, which uses
EQuIS™. Other information that will be presented in tabular form includes: groundwater
elevations, and results of soil and groundwater sampling.

Graphical data presentation in the form of figures, plans or charts/graphs will also be included
in the RFI Report. Information that will be presented in this format includes: sample areas,
sampling locations, contaminant distribution, and any other information where a graphical
presentation would be appropriate.

3.6 Data Security

Access to data will be restricted by the use by physical locks placed upon paper copies of
data. As required by the needs of the project, filing cabinets can be locked or placed in a
locked room. In addition, the privilege of access to the central database will also be restricted
to designated personnel as is standard in EQuIS™ Databases.

Recovery from accidental damage to data is supported by standard procedures for backup and
off-site storage of computerized data. Backups are typically performed daily, but may be
made more frequently if necessary.
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Iv. DOCUMENT CONTROL

Documents used for and generated during the RFI will be stored and maintained in a unique
project file by Haley & Aldrich. Delphi will maintain a file of related documents (RFI Work
Plan, Current Conditions Report).

The documents covered by document control procedures are as follows:

L Background Information Files

Background information files include reports of previous Site sampling programs, copies of
Site files from U.S. EPA, and miscellaneous correspondence.

L Primary Data Documents

Primary data documents include field forms, analytical reports, chain-of-custody forms, U.S.
EPA correspondence, personnel medical records, meeting minutes and telephone
conversations, QA/QC data, Site plans, and survey notes.

B Project Bocuments

Project documents may include reports generated during the RFI and forwarded to the U.S.
EPA.
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V. PROGRESS REPORTS

Beginning with the first full month of field work, Delphi will provide the U.S. EPA with
signed quarterly progress reports and will continue to do so throughout the implementation of
the RFI. The progress reports contain:

Description of the RFI work completed;

Summary of all changes made in the RFI;

Summary of contacts with local or state representatives and interest groups;
Anticipated or potential problems;

Actions taken to rectify problems;

Changes in personnel; and

Projected work for the next reporting period.

08 O LA W

it should be noted that only fully validated laboratory data will be available for submission
with the quarterly progress reports.

G:\Projects\49017 Dort\007 - RFI Work Plan\Data Management Plan\DMP_Final.bns.doc
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EXECUTIVE SUMMARY

The purpose of this document is to provide detailed imstructions for the reporting of
environmental data generated by site characterization and investigation, installation of
monitoring wells, and continued sampling at a site. It describes the Electronic Data Deliverable
(EDD) - a combination of requirements and procedures for reporting data in electronic files after
each phase of environmental investigation and throughout the site remediation and monitoring

_process. In this section, a summary is provided to allow managers to understand and guide the

process. EPA’s goal in defining an EDD is to expedite the transfer of data from the US EPA
data providers. Other programs employing this approach have realized significant time and cost
savings. The reason this approach is efficient is that it allows the US EPA data providers to fully
understand EPA requirements and to communicate these requirements to its employees and
contractors. All data can be compiled into the EDD throughout the Monitoring Program and
therefore not add a separate data management task once all data have been collected.

The EDD is comprised of three distinct sets of files: Initial, Chemistry, and Geology. The Initial

'EDD consists of 2 CAD site drawing and two files containing data pertaining to the site and the

sampling locations within a site. Most of the data submitted over the life of the project will be
chemistry data. The Chemistry EDD files contain, field measurement, sample, test/result, and
water level information. The Geology EDD files contain data regarding drilling activities,
lithology, geologic sampling, well construction, down hole point data, and groundwater levels.
Figures E-1 and E-2 show the EDD creation process for chemistry and geology respectively. -

As shown in Figures E-1 and E-2, the process of creating the EDD files begins with software
selection. Many software tools are capable of creating the EDD files including text editors, word
processors, spreadsheets, and databases. However, spreadsheets and databases are designed to
enter and manage data and are really the best tools to use. Microsoft® Access and Excel users
can use the files contained on EPA Region. 5's ED MAN website located at
http://www.epa.gov/regionSsuperfund/edman, that are already formatted and ready for data
entry. Users of other software can convert the Excel or Access files or can define the EDD in the
software of their choice. The production of the data tables will normaily be a collaborative effort
between laboratories and environmental contractors. The laboratories will typically produce the
test/results tables while the contractors normally will produce all of the other tables.

After the software has been selected the data entry process begins. As shown in Figures E-1 and
E-2, there are several decision points that exist to prevent redundant chemistry data reporting.
For example, the data describing a site and the site contact should only be reported once. When

~creating the EDD ask, “Has the site ever been reported?” If the answer is yes, then no site file

should be reported with the EDD. If the answer is no, then this must be the first EDD reported
for that site and therefore the site file should be reported. A similar decision process is followed
for locations. Locations only need to be reported once for any site. The only time a location is
reported more than once is if the data have changed in some way. For example, the location may
have been resurveyed. Sample, test, and results data constitute the bulk of EDD submissions.
While it is rare, if 18 possible that tests and results are being reported for a sample(s) that was part
of an earlier EDD sample file. In this case, the sample data should not be reported again. The

Test/Results file should contain new datz only. If data are being resubmitted, this must be
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clearly documented in a cover letter to assure that outdated information is removed from the
database. The final step before submitting the EDD files is to check them using the “Electronic
Laboratory Data Checker” (ELDC) and the “Electronic Field Data Checker” {EFDC) software’
that is provided on the EDMAN website. This software will uncover errors in the EDD ﬁles that

must be corrected prior to submission.

EPA Region 5 is providing a technical help line to assist the US EPA data providers in
understanding and using the EDD. Both phone and email support are available, Please see
Section 6 of this document for technical support information. Additionally, a US EPA Region 5

_ED MAN website has been created. The address is htip:/www.epa.gov/regionSsuperfund/edman.
- A copy of the EDD, valid values, ELDC, and EFDC will be available for download.

o .
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Figure E-1. Process flow diagram for the creation and checking of chemistry EDD files
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_ Sy | Figure E-2, Process- flow diagram for the creation and checking of geology EDD files
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1. INTRODUCTION TO THE ELECTRONIC DATA DELIVERABLE -(EDD)

EPA Region 5 has developed the Environmental Data Management and Analysis Network (ED
MAN) system to improve how environmental data from Superfund sites are acquired and
managed. The ED MAN system provides multiple solutions for visually displaying site
characteristics, measuring remediation progress, and confirming complianee status. The results
of ED MAN will be to accelerate the review of environmental data submissions, improve service -

o the regulated community, and enhance the protection of the environment and the public. A

vital element to the successful deployment of the ED MAN system is the electronic transfer of
environmental data from the data providers to EPA in a standardized format. This EDD was
developed to facilitate that transfer of data from data providers to the EPA.

The EDD is based on standard EQuIS® EDDs from EarthSoft Inc. The format is designed to be
software-independent and easy to achieve. Any spreadsheet, database, or text editor can be used
to create the EDD files. Examples of these applications include Access, FoxPro®, Excel,

Quattro®, Lotus® 1-2-3% and Notepad.

Basically, the EDD is a series of file structures that is used to report data. For example, one file
structure is used to report location data while another is used to report samples collected at a
location. Multiple files are used to eliminate the need to report redundant data. For example, the
data (coordinates, elevation, etc.) for a location are reported once in the location file. Many
years of data may be reported for that location without reporting the location information again.

This document includes examples that illustrate how the EDD files should look after loading
your data into them: In addition, several templates have been provided on the ED MAN website:
http://www.epa.gov/regionSsuperfund/edman for loading data into the EDD format and 2
software programs, Electronic Lab Data Checker (ELDC) and Electronic Field Data Checker
(EFDC), are provided to check your EDD files before reporting.

The EDD is discussed in five separate sections:

e General reporting requirements are discussed in Section 2.

» The initial site and location file structures are defined in Section 3. These files must be
submitted prior to, or in conjunction with, the first Chemistry or Geology EDD .submittals.

e The Chemistry file structures are defined in Section 4. Chemistry data accounts for the
majority of reportable data for this program.

e The Geology file structures are defined in Section 5.

e Finally, the appendix contains information on valid values and prov1des a hstmg of facility
IDs for Superfund sites within EPA Region 5.

Each file must be reported exactly as defined in these sections. Any deviations will result in
loading errors.

US EPA expects all fields with either “Required” or “If available” to be completed. The data
type “Required” only refers to the need of the data in order to load data into the database. There
may be data types of “If available” or “If applicable” where the data are not available or
applicable. In these cases, include in the cover letter to the Region 5 RPM a description of any
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fields that are not available or not applicable and the reason why. The data types of “Not wanted”
should not be reported. These data types were only included so that other EPA regions or states
could use the same EDD but have slightly different data type requirements. .
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2. REPORTING REQUIREMENTS FOR EDD

2.1 File Formats

With the exception of the elecironic base map, all data from the US EPA data providers must be
reported as text files using the following standard formats. Each data field must be separated by
tabs (tab delimited) or comma delimited (CSV) optionally enclosed in double quotes (™). Data
fields containing no information may be represented by two tabs (see example below on Null
Format, Section 2.7) or two commas. Maxirum length of text fields is indicated in parentheses
within the EDD tables shown in Sections 3, 4, and 5. If the information is less than the
maximum length, do not pad the record with spaces. Each record (line of information) must be
terminated with a carriage return/line feed (created by pressing the enter key in a text editor).
Guidance on creating these text files can be found in Section 2.14. :

Chemistry and geology data are submitted from the US EPA Data providers in a series of files.
Multiple files are used to eliminate the need to report redundant data. Details of the formats for
the initial, chemistry, and geology files are presented in Sections 3, 4, and 5, respectively. Table
2-1, Table 2-2, and Table 2-3 provide an introduction to the files that comprise the Initial EDD,
Chemical EDD, and Geology EDD, respeciively.

 An electronic base map must also be submitted along with the initial site and location files. The
site base map must be a CAD file in DXF 1nterchange format. Further details regarding the base
map are given in Sectlon 3 :

Table 2-1. General information on the files that comprise the Initial EDD

: ‘ What makes | Dependence of
File Type |  File Name Created Contents a row of ether files on
By data - these data
unique?
Base Map | SiteName.DXF US EPA Base Map of Site Not Not Applicable.
' ' data ' Applicable
provider : _
- Site SiteNameDate. US EPA | One time definition | site_code The location file
' EPAID. data of site including US cannot be loaded
EPARSSITE vI. | provider EPA data providers without properly
txt (or csv) data contact referenced sites
information. ' (site_code).
Location j SiteNameDate, US EFA One entry for each sys_loc_code | Samples, water
EPAID. data location on a study levels, and field
EPARSLOC vl. | provider's | site. Contains measurements can
txt (or csv) SUrvVeyor elevation, coordinate only be reported
and general data. for locations that
Data shouid only be are defined in this
reported once for a file.
location. '
- Region 5 Electronic Data Deliverable United States
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{ o Table 2-2. General information on the files that comprise the Chemistry EDD
What makesa | Dependence of

File Type File Name Created Contents row of data other files on
g By unique? these data
Chemistry | SiteNameDate. US EPA Measurements | table_name .None.
Field EPAID. data taken in field | sys_code
Measure- | EPARSCFM_vi. provider’s | and not param_code
ment txt (or csv) field associated . | measurement date
sampling | with a sample
| team(s). (e.g. air
. . , ‘temperature). ‘ .
Chemistry | SiteNameDate. USEPA | One row for sys_sample_code | Tests/results and
Sample EPAID:. data each sample | batch data can
EPARSSMP_vl. provider’s | collected at only be reported
txt {or csv) field the study site. for samples that
sampling ' are defined in
feam(s). ~ | this file.
Chemistry | SiteNameDate. US EPA One row for sys_sample_code | None.
Test/ EPAID. data each analyte lab_anl_method
Result EPARSTRS_vl. provider’s | reported fora | name
' txt {or csv) testing given sample | total_or_dissolved
lab(s) and test. test_type
Additional . | cas_tn
Tows can he analysis_date
added to analysis_time
report total

and dissolved
results and to

report results

for re-

extracts. .
Chemistry | SiteNameDate, EPA Test/Result sys_sample_code None
Test/ EPAID. contractor [ file with lab_anl_method_

 Result with | EPARSTRSQC_v1. { lab(s) ‘additional name
QC Data txt (or csv) fields for QC | total_or_dissolved
(use only if data. test_type
QC data : - | cas_m
are analysis_date
submitted) . analysis_time
et Region 5 Electronic Data Deliverable - United States
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Takble 2-2. Genera] information on the files that comprise the Chemistry EDD (continued)

What makes a Dependence of
File Type File Mame Created Contents row of data other files on -
) : By unigue? these data
Batch SiteNameDate. EPA Data that sys_sample_code | None.
(use only if | EPAID. coniractor j relates lab_anl_method_
QC data EPARSBAT vl. lab(s) laboratory name
are £xt {or csv) quality test_batch_ id
required) control
samples with
field samples
that were
processed and
analyzed
- _ together.
Water SiteNameDate. US EPA Groundwater | sys_loc_code None.
Level EPAID. _ data level data for | sys_well_code
EPARSGWTR vl. | provider’s | monitoring measurement_date
txt (or csv) field wells measurement_time
sampling sequence
team(s)
Table 2-3. General information on the files that comprise the Geology EDD
Created  What makes 2 | Dependence of
File Type File Name By Contents row of data other files on
unigue? these data
Drilling SiteNameDate, USEPA General Information | sys_loc_code None,
Activity EPAID, data regarding soil event
: EPARSDRA vl. |provider’s |borings
txt (or csv) Geologist :
Lithology SiteNameDate. US EPA Lithology data fora |sys_loc_code “tNone.
EPAID. data borehole. start_depth S
EPARSLTH_vl. provider’s
txt {or c5v) Geologist
Well SiteNameDate. US EPA | general information |sys_loc_code Well
EPAID, data regarding wells sys_well_code Construction
EPARSWEL_vl. |provider’s and Water Level
txt {or csv) Geologist '| data can only be
reported for
wells that are
defined in this
file.
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Table 2-3. General information on the files that comprfse the Ceolngy EDD (continued)

) Created : What makes a | Dependence of
File Type File Name By Contents - row of data _other files on
_ » , unique? these data

Well - | SiteNameDate. USEPA | Well construction | sys_loc_code None.

Construction { EPAID. data  details recorded sys_well_code
EPARSWSG vl. |provider’s |during well segment_type
txt (or csv)  Geologist | construction. start_depth

material _type_
. code

Geology SiteNameDate. USEPA | Results for geo_sample code |None. .

Samples '_EPAID. data geological, physical :
EPARSGSMP_vl. |provider’s |properties of

' txt {(or csv) Geologist | samples.,

Water Level | SiteNameDate. . |US EPA Groundwater level | sys_loc_code None.
EPAID. data - data for monitoring | sys_well_code
EPARSGWTR_vl. |provider's |wells | measurement_date
txt (or csv) - | field * | measurement_tim

sampling ) € h ‘
team(s) sequence

Water SiteNameDate. USEPA  [General information | sys_loc_code None.

Table EPAID. data  |pertaining to water |type ' o
EPARSTBL_vl. provider’s |table
txt (or csv) Geologist

Down Hole | SiteNameDate. US EPA Results of all down |sys_loc_code ‘None.

Point (CPT) {EPAID. | data hole logging such as | depth '

Data EPARSDHP_vl. |provider’s |CPT, resistivity, or param
txt (or csv) Geologist | other geophysical

logs.

2.2 Initial Data Submittals

The initial data submittal consists of a site base map and two data files: Site File and Location
File. Initial submitfals- provide information pertaining to the monitoring site and sampling
locations within the site. The base map, Site file, and Location file need only be submitted once
at the beginning of the project and resubmitted only when changes occur. Examples of changes
that would require resubmittal include a change in the site contact or locations being resurveyed.
New sampling locations established after the initial Location file submittal requires a new
submittal with data only pertaining to the new locations. Instructions for submitting your EDDs
to EPA are presented in Section 2.16 Submitting Your EDD to EPA. '

2.3 Chemistry Data Submittals
There are two (2) types of Chemistry data submittals: 'Recurring and Correction.

* Recurring submittals are submitted on a cyclic basis and should include the files: Field
Measurement, Chemistry Sample, Test/Results, Batch (if required), and Water Level. Data
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should not be reporied for laboratory generated quality comtrol samples but should be
reported for field duplicates, field blank, field spike, and trip blanks.

e« Correction Reporis are those files submifted to correct previously submitted reports.
Laboratory retests should be reported as discussed in Section 2.10.

Instructions for submiiting your EDDs to EPA are presented in Section 2.16 Submitting Your
EDD to EPA.

2.4 Geology Data Submittals

Sites reporting data from monitoring wells installed more than one year prior to the date of data
submittal are not required to submit any of the Geology tables. However, for all newly instailed
monitoring wells (i.e., wells installed within one year from the date of data submittal), and
monitoring wells installed in the future, data providers must submit all applicable Geology files
as detailed in Section 5. All applicable Geoclogy files must alsc be submitted for data collected

via direct push sampling (e.g., cone penetrometer).

There are two (2) types of Geology data submittals: Original and Cotrection.

« Original submittals consist of Geclogy data obtained during subsurface investigations at the
site. The original Geology submittal should consist of all Geology files if the data are
available. Unlike the Chemistry EDD submittals which are submitted on a cyclic basis, in
most cases the Geology EDD is submitted only once. An additional Geology EDD is
submitted only if new geology data is obtained after the original EDD was submitted to the

EPA. :
e Correction submittals are those files subrmitted to coirect errors from previously submitted

EDDs.

Instructions on submitting your EDDs to EPA are presented in Section 2.16 Submitting Your
EDD to EPA.

2.5 File Naming Convention

Each file, except the base map file, must be named according to the following convention:

SiteNameDate EPAIDCode. EDD File Format.txt (or .csv)

For example, the fourth quarter ground water sampling for 1999 at the ABC site, EPA Site
XYZ123456789 would  be reported in a . file = named
ABC20000219.XYZ123456789.EPARSSMP_v1.txt (or .csv). The first part of the file name is
the site name and submission date in YYYYMMDD format. The second part of the file name is
the 12 character alphanumeric EPA ID for the facility under investigation. EPA IDs for EPA
Region 5 sites are provided in Appendix A.l1. The third part of the file name refers to the EDD
file format for the file being submitted. In the above example, the Chemistry sample file is being
submitted, therefore the EDD File format is EPARSSMP _v1. The last part is an extension that
will be either “txt” if the file was saved as tab delimited or “csv” if saved as comma delimited.
Table 2-4 describes the naming formats and submission type for the Initial, Chemistry and

- Geology files.
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Table 2-4. EDD file naime fqrmat_s

SubmisSiofl

File Type | File Contents EDD File Name
: Type
Initial Base Map Sitename.DXF Initial
Initial Site SiteNameDate. EPAIDCode EPARSSITE v]1.txt Initial
Initial Location SiteNameDate. EPAIDCode. EPARSLOC_v]1 .txt Initial
Chemistry | Field | SiteNameDate.EPAIDCode EPARSCFM_v1 txt Recurring
: Measurements . " . ) : | :
Chemistry | Sample SiteNameDate. EPAIDCode. EPARSSMP_v1 txt Recurring
Chemistry | Test/Results SiteNameDate. EPAIDCode. EPARSTRS_vI.txt Récurring
Chemistry { Test/Results SiteNameDate. EPAIDCode. EPARSTRSQC_v1.txt Recurring
QC
Chemistry | Batch SiteNameDate. EPAIDCode EPARSBAT vl.txt Recurring
Chemistry | Water Level SiteNameDate. EPAIDCode. EPARSGWTR_v1 .txt Recurring
Geology | Drill Activity . | SiteNameDate. EPAIDCode. EPARSDRA_ v1.txt Original.
Geology | Lithology | SiteNameDate. EPAIDCode. EPARSLTH_v1.txt Original
Geology Well ) SiteNameDate. EPAIDCode. EPARSWEL_v1.txt Ori gi_nal
Geology Well ‘ SiteNameDate. EPAIDCode. EPARSWSG_vl.txt Original
Construction : ‘ .
' Geology | Geology SiteNameDate. EPAIDCode EPARSGSMP_vl.txt Original
, Samples ‘
Geology | Water Level SiteNameDate. EPAIDCode. EPARSGWTR_vl1.txt Original
Geology | Water Table SiteNameDate. EPAIDCode EPARSTBL_v1.txt Original
Geology | Down Hole SiteNameDate. EPAIDCode. EPARSDHP_v1 .txt Original
Point (CPT) :
Data
2.6 Data Integrity Rules

Data submitters are responsible for running three types of integrity checks on their data.

* Validity: All codes used in a data set must be valid. Valid values for all coded fields are
either provided in the description columns of the tables in Sections 3, 4, and $ or, for more
extensive lists, provided in the appendix. For example, the sample matrix is
sample_matrix_code field of the sample file and must be reported using one of the values
provided in Appendix A.13. '

~ * Row Uniqueness must be verified using the guidance provided in Tables 2-1, 2-2, and 2-3.
- Row uniqueness is assured when no two rows in a file contain the same values for the
columns listed under the heading “What makes a row of data unique?” In database
terminology this is called a primary key. For example, no two rows in the sample file can
contain the same sys_sample_code (commonly called a sample identifier). In addition, no
two rows ever reported for a single site can contain the same sys_sample_code. The
sys_sample_code must be unique for a site. This is also true of the sys_loc_code (code used
to identify a location e.g. MWOI) in the Location table. As previously mentioned, it is
anticipated that the location(s) will be reported early in the program and that information
about each location including water levels and samples collected will be reported throughout
the program. In this case, a row for each sys loc_code should only be reported in the

Location file with the first data submission and not with subsequent submissions.
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_ Figure 2-1. Relationships between chemistry file data structures.
L Note that the field measuromeant table is not shown because its relationship depends on the type of measurement taken.
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J = Row Integrity: The relationship between rows within the files of the EDD must be assured
" by enforcing the “referential integrity” rules discussed in Tables 2-1, 2-2, and 2-3 under the
column labeled “Dependence of other files on these data.” For example, the values of
sys_sample_code present in the Test/Result file must also be present in the Sample file.
Logical relationships between the Chemistry files are shown in Figure 2-1 above. The line
between files shows which column (or columns) is used to relate the two. The side with the
“1” at the end of the line contains one row that is related to many rows on the other side. For
example, there is one site row for many location rows because there are many locations at
each of the study sites. Logical relationships between the Geology files are limited to the
requirement that all sys_loc_codes be reported in the Location table.

2.7 Definition of a Facility, Site, and Location

It is important to understand how this EDD defines a facility, site, and location. Each facility
(facility_id) will be identified with its EPA ID number (see Appendix A.1). The site (site_code)
will be the operable unit identifier and there is at least one per facility. Each site can contain one
or more locations that are distinct points defined by an X and Y Universal Transverse Mercator
(UTM) coordinate. Examples of locations include soil borings, monitoring wells, and sampling
locations. Each' location identifier (sys_loc_code) must be unique for a facility. Figure 2-2

provides a diagram of the facility components.

Figure 2-2. Facility component definitions
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2.8 Reporting Null Values

Many fields are optional in this EDD). When a fieid is not listed as required in Sections 3, 4, and
5, a null or blank may be appropriate. However, the blank value must still be surrounded by tabs
or conmumas. In other words, the number of fields is always the same, whether or not the fields
include data, Refer to Table 2-5 where the second of three fields shown is considered optional.

Table 2-5. Exampies of how te report null values

Comiment

O.K. Allfields popuilated, one tab or commma
between fields.

O.K. Optional field not populated, 2 tabs or 2
commas between first and third field.

Not O.K. Optional field omiited, only I tab or
comma between first and third field.

Example _

"data_one"—{"data_two" —["data_three"
"data_one","data_two","data_three"
"data_one” —{—{"data_three"
“data_cne",,"data_three"

"data_one" —{"data_three"
"data_one","data_three"

2.9 Valid Values

Valid values, also known as reference values or code lists, govern the contents of some fields in
the database. In other words, some fields may contain only those values within a certain
predetermined range or list of codes. A full list of colummns that reference valid values is
presented in Table 2-6. This list is also cross-referenced to. the file structures presented in
Sections 3, 4, and 5. If you require the addition of valid values to any of the tables listed below,
contact the data management staff using the contact information provided in the technical

support section.
Table 2-6. Cross-reference between the valid value tables in appendix and the EDD files

Valid Value Table Appendix Column EDD File
Sect.
Reference point 7.2 Reference_point Location
Horizontal collection 73 horz_collection_method_code Location
method :
Horizontal accuracy 7.4 horz_accuracy_unit Location
unit
Horizontal datum 7.5 horz_datum cede Location
Elevation collection 7.6 elev_cellect_method code Location
method '
Elevation datum 7.7 elev_datum_code Locaticn
Source_code 7.8 source_scale Location
Loc_type 7.9 loc_type Location
Analyte 7.10 cas_in Test/Results
Lab_ anl_method_name 7.11 lab_anl_method name Test/ Results
Lab ‘ 7.12 lab_name_code Test/Results
Matrix 7.13 sample_matrix_code, lab_matrix_code Chemistry Sample,
Test/Resulis
Std_prep_method 7.14 lab_prep_meth Test/Results
Qualifier 7.15 lab_gualifiers Test/Results
Result_type 7.16 result_type_code Test/Results
Region § Electronic Diata Deliverable United States
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Table 2-6. Cross-reference between the valid value tables in appendix
' and the EDD files (continued)

Valid Value Table Appendix Column : EDD File

: Sect. -

Sample_type . 7.17 sample_type code - | Chemistry Sample

Unit 7.18 depth_unit (Sample), result_unit (Result), | Chemistry Sample,

' subsample_amount_unit (Test) | Test/Result, Well

Construction,
Geology Samples,
Water Level

Geology soil materials 7.19 material Geology Lithology |

Well construction and 7.20 segment_type, material . Well Construction

materials -

2.10 Reporting Re-tests : - _
For Initial tests, all analytes should be reported. For retests only reportable chemicals should be

reported. The initial test will have reportable_result set to "No" for all chemicals that are
reported in retests. Table 2.7 provides an example of reporting re-tests.

Table 2-7. Example of reporting re-tests

Test Chem Resuit | Detect Lab Reportable
Type Name Casrn Value Flag | Qualifiers Result Result_Comment
Ihitial Benzene | 71-43-2 | 1000 Y E No too concentrated to
, quantitate
Initial "Toluene | 108-88-3 | 5 N U Yes | not detected
Initial Xylenes | 1330-20-7 | 5 N U Yes not detected
dilution] | Benzene { 71-43-2 | 780 Y Yes quantitated

2.11 Reporting Non-detects

Non-detects must be reported as shown in the example below. Each non-detect row must have
the detect_flag = N, a reporting_detection_limit, and null in the result value field. Table 2.8

presents an example of reporting non-detects. :
Table 2-8. Example of reporting non-detects

Casrn Result Detect Reporting Detection Result_comment | Laboratory_
Value Flag Detection Limit Unit qualifiers
Limit ‘
108-88-3 | .15 Y 005 . ug/ml U
108-88-3 N 005 ug/mi not detected U

“Region 5 Electronic Data Deliverable

2.12 Reporting Tentatively Identified Compounds

Tentétively Identified Compounds (TICs) should be reported where available. The naming of
TICs should be applied in a cascade fashion. The TIC should be identified to analyte name if

 possible. If this is not possible, then the TIC should be identified to class. As a final naming

choice, the TIC should be identified as Unknown. For the purpose of this EDD, the valid values
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list assumes the laboratory will report up to 10 TICs. Only the 10 most concentrated TICs
should be reported. Table 2-9 shows examples of the nomenclature for TICs. As an example, if
a sample has three Unknown Hydrocarbons, then the TICs are labeled UnkHydrocarbl,

UnkHydrocarb2, and UnkHydrocarb3. TIC names are to be reported in the cas_m field, Pos
#31, of the Test/Result file (Tables 4-3 and Table 4-4). In addition, the result_type_code, Pos #
35 in the Test/Resuit file should have “TIC” for all TIC records.

Table 2-9. Example nomenclature for TIC reporting

~ TIC Name Number for TIC Reporied Name in cas_rn
Unknown 1-10 Unknownl — Unknownl0
Unknown Hydrocarbon 1-10¢ UnkHydrocarbi - UnkHydrocarbl0
Unknown PAHs 1-10 UnkPAHI - UnkPAH10
Unknown Aromatics 1-10 UnkAromaticl - UnkAromatici0
Unknown VOA 1-10 . UnkVOA] - UnkVGALD
Unknown SV : 1-10 UnkSV1 - UnkSV10

2,13 Data Types

The table below describes the data types used in the chemistry and geclogy file descriptions. In
addition to the types listed below, certain fields have single and double data types. The single
data type stores number from —3.402823E38 to —1.401298E—45 for negative values and from
1.401298E-45 to 3.402823E38 for positive values, with decimal precision of up to 7. The

double data type stores numbers from ~1.79769313486231E308 to

~4.94065645841247E—324 for negative values and from 1. 79769313486231E308 to
4.94065645841247E-324 for positive values, with decimal precision of up to 15,

Table 2-10. Data type descriptions

Type Descnptmn Decimal Comments
Precision
Integer | Stores numbers from —32 ,768 to 32,767 {no none
fractions).
Y'or N | Boolean field used to indicate yesorno tc a NA
question. Enter either Y or N.
Time Time in 24~hr (military) HH:MM format. NA Text(5) is standard
_ ' length for time,
Date Date format is MM/DD/YYYY. NA
Text Stores characters and numbers. NA Length restrictions are
indicated in
parenthesis.

2.14 Data Entry Tools Provided to Create the EDD Files

The files can be produced using any software with the capability to create text files. These files
are especially easy to create using spreadsheet or database software packages. However, if these
are unavailable, the files can be created using a word processor or text editor. Table 2-11
provides instructions for creating tab delimited text files from some of the more popular software
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e H\\f . packages. In the near future EPA will pubhsh a ﬁeld data checker that can be used to valldate

thesé text files.

Table 2-11. Ins’tructions for producing tab delimited text files from some popular software
packages

Type. - Instructions

Create tables using file structures in Sections 3 and 4

After data are entered, close table,

Click on table name (under table tab) and then select

“File,” “Save As” from the top menu. Save to an external

file or database. Change “Save as Type” to a text file.

Change the file extension from “txt” to “tab.” Press OK.

This will start the export wizard.

4. In the export wizard, select “Delimited,” then press the
“Next” button. Select “Tab” as the delimiter type and “ as
the text qualifier. Press the “Next” button. Select a
destination and name for the file. Press the “Finish”

- button.

Excel 97 Spreadsheet | 1. Select “File,” “Save As” from the top menu. Change

' “Save as Type” to a “Text (Tab Delimited)” file. Press the

_ . “Save” button. ,

Quattro® v8 Spreadsheet | 1. Select “File,” “Save As™ from the top menu. Change the

“File Type” to “ASCII Text (Tab Delimited).” Press the :

. “Save Button.”

Word 97 Word Waming: A word processor is not the best tool for the job! A

Processor large paper size will have to be selected to prevent wrapping

for most files.

1. Enter data into a table in Word. Any text entered rnust be
contained within double quotes.

2. Select “Table,” “Select Table” from the top menu.” When
‘the table is highlighted, select “Table > “Convert to Text ”
“Separate Text with Tabs.” "

3. Select “File,” “Save As” from the top menu. Change

: “Save as Type” to “MS DOS Text (*.txt).

Lotus 1-2-3 Spreadsheet | 1. Select “File,” *Save As” from the top menu. Chan ge

“Save as Type” to a “Comma Separated Value (CSV)”

._file. Provide file name. Press the “Save” button.

Package
“Access 97 Database

W

Several files are included on EPA’s EDMAN website to assist in creating the chemistry and
geology EDDs.

o Two Microsoft Excel Workbooks files, EPAR5SChemEDD.xls and EPAR5SGeoEDD xls,
provide electronic templates for the EDD files. To create an EDD, simply enter your
data into the worksheets provided and then follow the instructions to create a tab
delimited text file.

¢ Two Microsoft Access database files, EPARSChemEDD.mdb and EPAR5GeoEDD.mdb
also provide electronic templates for the EDD files. To create an EDD, simply enter
your data into the database files provided and then follow the instructions to create a tab

delimited text file;

: )
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'2.15 Using the Electronic Data Checkers to Validate EDDs

The Electronic Laboratory Data Checker (ELDC) and Electronic Field Data Checker (EFDC) are
used to check the EDD files prior to submittal. The ELDC is used to check the following four
Chemistry files: chemistry sample, chemistry test/results, chemistry test/result with QC data, and
batch. The EFDC is used to check the remaining EDD files.

The ELDC and EFDC instaliation files are provided on the EDMAN website as
EPARS_ELDCSetup.EXE and EPARS_EFDCSetup. EXE. To install ELDC and EFDC, simply

 double-click on the files and follow the installation instructions. Once ELDC and EFDC are

installed on a workstation, they may be used to check the EDD files prior to reporting to EPA.
The EDMAN website is hitp://www.epa.gov/regionSsuperfund/edman,

- When the ELDC starts, the user needs to select the EDD file format associated with the type of

file that will be checked (i.e., EPARSSMP_v1 for the chemistry sample file). Table 2-12 shows
the correlation between ELDC “EDD file format” and the file types used in the EDD. Next the
actual file is selected by using a standard browse function. Finally, the “Check” button is clicked

to begin the checking process.

Table 2-1Z. Correlation between ELDC EDD file formats and chemistry EDD file types

ELDC EDD File Format Chemistry EDD File Type
EPARSSMP_vl Chemistry Sample
EPARSTRS_vl Chemistry Test/Result

EPARSTRSQC_vi

Chemistry Test/Result with QC Data

EPARSBAT v1

Batch

When the EFDC starts, the user needs to-select the EDD file format associated with the type of
file that will be checked (i.e. EPARSITE_vI for the site file). Table 2-13 shows the correlation
between EFDC “EDD file format” and the file types used in the EDD. Next the actual file is
selected by using a standard browse function. Finally, the *“Check” button is clicked to begin the
checking process. ,

Table 2-13. Cerrelation between EFDC EDD file formats and EDD file types

EFDC EDD File Format EDD File Type
EPARSSITE vl Site
EPARSLOC vl Location
EPARSGWTR_v! Water Level
EPARSDRA vl Drilling Activity
EPARSLTH vl Lithology
EPARSWEL_vl Well

EPARSWSG_vI

Well Construction

EPARSGSMP_vi

Geology Samples

EPARSTBL_vl

Water Table

EPARSDHP vl

Down Hole Point Data
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L) If there are errors or warnings an error log is created that can be viewed in detail or summary
mode to gain an understanding of the problem. After the errors are corrected, the ELDC and
EFDC can be re-run to assure that no errors remain. If error messages remain because new valid
value codes are required, the files should be considered clean and reported to EPA with the new

codes clearly explained in the cover letter.

2.16 Submitting Your EDD to the EPA

Once the EDD files are complete and ready to submit, the following steps should be taken to
assure a streamlined process. Each EDD must be accompanied by a cover letter (please include
as electronic text file on.diskette as well) . that specifies the study site, contact for technical
questions, file names, any exceptions to the EDD format, and a clear notification if the EDD
contains previously submitted data. If data are being resubmitted, please indicate the reason for
resubmission and provide guidance on how to handle the original data (e.g., delete it from the
database). - Files should not be compressed. Completed EDDs should be sent on a 3.5” IBM-
compatible diskette or 100 MB/250MB Zip® Disk that is clearly labeled with the project code

and date of transfer to:

Site RPM 7
US Environmental Protection Agency

77 West Jackson Boulevard -
Chicago, I 60604

In lieu of disk copy, email submissions may be arranged with your RPM.

)

R

United States
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2.17 Example of a Typical Initial, Chemistry and Geology EDD Deliverable

Examples of Initial, Chemistry and Geology EDD files populated with the first few rows of a typical data set are presented in Figures
2-3, 2-4, 2-5, and 2-6. In order to fit the examples on one page, not all of the fields (i.e., columns) were included for certain files (e.g.,
S:te, Location, Chemistry Sample). Additional Fields is denoted where all the fields are not included. It should be noted that all fields
are required when submitting EDD files, regardless of whether or not the field is populated (see Section 2.9). The special cases
discussed in previous sections are illustrated here together with standard examples.

Figure 2-3. Example Initial EDD ready for conversion to text file

Site File:
site.code |’ fa(!!lﬂ'y_ld site_name | : site_task code . - sité_descl Additional
RN BRI IR IR ATkt & At & Ficlds
Example FAC 123456723 Example Site . John Smith 23 Main Street abc@abd.com

Location File:

sys. loc_code | sys_well_code| x-coord | .y-voerd. |surf_elevlelev_| coord_sys desc.'|obs er| Additional | comiinen
SR IS A N T L S e e N Py T PR . podaie ] H Fiatds |
MWO MWO1 414456.78 14424543.21 §120.2 ft UTM Zone 17 02/21/1999 1-82.00231 1399612 Lat Long 1

SB-01 NONE 41470923 14424304.12 1126.3 fi UTM Zone 17 02/23/1999 |-82.00531 13935794 ILatLon 1

MW03 MWO03a 414601.23 [4424700.33 {130.1 ft UTM Zone 17 . 102/22/1999 |-82.01023 {39.9701 Lat Long 1

MW03 MWO03b 414601.23 {4424700.33 |130.1 ft UTM Zone 17 02/22/1999 |-82,01023 399701 Lat Long i b

Notes: SB-01 has no well therefore “NONE” is entered in sys_well_code.
MW03a and MWO3b are multiple wells within same boring.

Location File of Resurveyed Location

The following table shows the fields requiring data when submitting a new location file resulting from a resurvey of the datum elevation at one
location. Only the sys_loc_code, sys_well_code, and the datum elevation fields are populated. All other ficlds in the location file are left null. In
this example, the top of the well casing (TOC) was resurveyed. The elevation was found to be different from the originally reported elevation.
The TOC was also used as the datum for the well. Therefore, a new location file needs to be submitted where only the fields shown below are
populated with the new data from the resurvey. All other fields need to be null.

sys loc_ code sys_viell_code | Additional top cnsmg_elev  Datum:value | datum_gnit | step”er. Ji

A I Fields | B i N S | . g
MWl JMWOL 1197 ft Lincar Al ‘ " top of casing _ 04/12/99
Region 5 Electronic Data Deliverable United States
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Figure 2-4, Example Chemistry EDD ready for conversion to text file

Chemistry Field Measurements File:

/

Additional
Fields

Frvironmental Protection Agency

tablé_:name | sys ‘code | param_code measurement |measurement- nieasureme: Additional |
b e e e Tl dates L time s b _ _metho Pl h s s Fields

Site Example {Temp 07/12/2000 13:30 29 degc | Thetmometer Ambient air temp
Location MW01  {pH 07/12/2000 14:20 7.2 Ph units |pH probe pH of groundwater
Sample File:

{| .sys_sample_ " |sample_| samplé_ | samplé_type_|sample_so:|parent_sample | Additiona
- .codé .. -} 'name’ '} matrixic¢ode | ... code: .| curde i} " code .- ) ali Fields
MW01040198 WG N - Field 04/01/1998
IIMW02040198 WG N Field 04/01/1998 MW02
Test/Result File:

"sys-sample_. | lab_anl_ | Additionat | total_or_

ceode’ .- 1. method_ | Fields [dissolved Fields

e T  ngme I S S i L
MW02040198 [SW8240 T Initial . quant LABO1
MWO02040198 1SWB240 T Initial WG LB Wet 1.0 ABC guant LABO2
MW02040198 |SW8240 T - IReanalysis WG LB Wet 10,0 ABC quant LABO2R
Test/Result file (continued): _
“cag_rn"| chemical | result_ -] vesult_: | iresult " reportable ;'.:H'gi'ectf;ﬂag-{-' ..~ Iab_..: [ organic_ | réporting Additional
© % o) name - value sotypely o _pesult oo s o qitalifiers). Fields
R SN P Coeoderc {0 LT BN

71-43-2 BENZENE {12 TRG Yes Y Y

108-88-3 |TOLUENE TRG Yes N Y- 10 ug/mi

1330-20-7 | XYLENES TRG IYes N Y 10 Eg/ml

Water Level File;

sys_loc. code. | 'sys well-code | mengurement | measurement | " hi Additional
e s e T e date s s time - T Fields
MWO1 MWL 05/10/1999 13:10 311 89.1

MW02 Mwo2 05/10/1999 13:45 34.1 89.0
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Version 1.05 18




Figure 2-5. Examples of QC data fields within Chemistry EDD

QC fields in a normal field sample (i.e., sample_type_ corie =N, TB, etc.}
The followm_g table shows some of the ﬁelds in the test/result file for a normal ﬁeld sample Notxce that all QC fields are blank.

< ems m ) result vaiue qc orsgmal 5 c”s'nke g spike .
. . - _eone

IR TR 3

94.75-7 3.17
94-82-6 23]

QC fields in a nermal field sample with surrogates (i.e., sample_type_code =N, TB, etc.)
The following table shows some of the fields in the test/result file for a normal field sample. Notice that QC fields are blank except on surrogate

IowWsS. Maxgg users will need only the recovery ﬁeld data; the sp:ke added and splke measured fields w111 1ot be n eded in rost situations.
© o gas L I result va!ue : 'esult type ‘ il
- I TR e b coder.

5765 56 mg/l CTRG

94-75-7 3.17 mg/t TRG - .

PHENZ2F myg/l SUR - 12.5 12.9 103

QC fields in a laboratory method blank sample (i.c., sampie_type_code = LB)

The followxng table shows some of the ﬁelds in the test/result file for a laboratory method blank sample Notice that all QC fields are blank.

- cas _rR {.'_ Cresuli- i udabn qc ‘spike. 1 qe: - opilig
o valae ..,E.qt';aliﬁe : a_gideq 3 measured

93-76-5 U

94-75-7 8]

94-82-6 0.0}

~ QC fields in a matrix sp'ike (i.e., sample_type_code = MS)

The following table shows some of the fields in the test/result file for a matrix spike sample. Notice that all "dup” QC fields are blank, and that the
result_value field is not needed. Also, the qc_rpd field would be blank for these rows. Many users will need only the calcuiated recovery field

(ac_spike_ recove_ry)

. eas_pm | resultoo | -ogel - ge_ spxké
T value "'7.,'0rigm'al ) added
<4 cong: .
93-76-5 1.56 4 IB
94-75-7 317 4.18
94-82-6 2.3 4,22
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Figure 2-5. Examples of QC data fields within Chemistry EDD (continued)

QC fields in 2 matrix spike duplicate (i.e., sample_type_code = SD) ' ‘

The following table shows some of the fields in the test/result file for 2 matrix spike duplicate sample. Notice that all "dup" -QC fields are
completed, and that the result_value field is not needed. Also, the gc_rpd field would be completed for these rows. Many users will need only the
calculated recovery field (gc_dup_spike_recovery). ' '
I b valoe origina

“spike- ] e

ST R

93-76-5 : ' 10 1.56 97.8
94-75-7 ' - |12 3.17 105
94-82-6 : ) ' 15 2.31 73.1

QC fields in a matrix spike/matrix spike duplicate (i.e., sample_type_code = MSD)
The following table shows some of the fields in the test/result file for a matrix spike/matrix spike duplicate considered as single sample (they can
be reported this way, or as two separate samples as shown above}. Notice that all QC fields are completed, and that the result_value field is not

needed. Also, the gc_rpd field would be completed for these rows. Many users will need only the calculated recovery fields (qc_spike_recovery
and gc_dup_spike_recovery).

~oeasrn |7 wesuits 1 qe i 6 {.'qe_spike_ |- ge_spike:: |- Qe_rpd: | gedup
L “value original - [ “measured .} “recovery [

L ol i egue ey e e e

53-76-5 1.56 4.18 3.36 90.9

94-75-7 3.17 4.18 7.15 95.2

04-82-6 2.31 4,22 3.66 '79.3

QC fields in a LCS (i.e., laboratery control sample, blank spike, sample_type_code = BS) ;

The following table shows some of the fields in the test/result file for a LCS sample. The qc_rpd field would be blank for these rows. Many users
will need only the calculated recovery field {qc_spike_recovery). LCS duplicate samples (i.e., sample_type_code = BD) and LCS/LCSD samples
(i.e., sample_type_code = BSD) follow the patterns similar to the SD and MSD samples described above. , :
e | vt | e_origmi | gesgile. | seopke | aesphe |7 ordu | Aol
oy oo zvalues g _eome (i - “added | measur T

‘93-7.’6;5“ — 1 5.-007 5.26 ' .105

94757 1.00 1.02 102
04-82-6 : 12.5 12.9 103
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Drill Activity File:

Figare 2-6, Example Geology EDD ready for conversion to text file

Well Censtruction File

sys_loc_cude |, drill_event " start_depth.| end_.depthi | - drill_ Additional |

IR PRI PP IONETS! IR NE R Rt Fields
W-4A la 40 80 07/12/199% B Advanced well additional 40 feet to reach lower aquifer
W-6B 2c 45 110 07/14/1999 8 Advanced well 35 feet to reach bedrock.
Lithology File:

gys_log_ |* start_. |materisl_| ‘geo_uwnil. 1. | ddditionad| .~ -
. gotde | cdepth.) - ¢ype ol i <0 Fields | - Sl e Figlds
W-1A ¢|CL Glacial grayish brown clay, trace fine sand, med strength, med plastic, rapid dilatanty ,50me bric

fragments

W-14 10}SW Outwash med dense, 50% fine to coarse brown sand, 30% gravel, dry, trace clay
W-la 235P Qutwash dense, 70% coarse brown sand, 20% gravel, poorly graded; rounded, moist
W-2A OIML Alluvial Dark brown silt with little fine sand, low strength, nonplastic, rapid dilatancy
Well File:

sys_loc_code- _sys_‘_well_codé- Additionat 'tﬂp_"cj.‘asmg;él]e;v'. o datum_value |- datum_ unif Additional

LT AT Fields B R T o : Fields
W-1A W-1A T1220 122.0{ft top of casing of well outwash
W-2A W-2A 122.3 122.3|8 top of casing of well " aliuvial

.sys_loc_code | - 'sys_well code . | - segment_type ‘material_type_code | _ ith | th |

W-1A W-1A surface plug concrete _ 0 L5\ft

W-1A W-1A annular backfill - neat cement grout 1.5 Bift 2.375%
W-1A W-1A annular Seal Bentonite pellets 8 Bift 2375
W-1A W-14 _{Filter Pack sand pack 8 231t 2375
W-1A W-1A Protective Caging  isteel 2.2 32)f 4
W-14 W-14 casing ' stainless steel 304 -2.1 24|/ 2
W-1A W-14 SCreen stainless stecl 304 24 291f 2
W-2A Ww-2B protective casing steel 20 38R 2
W-2A W-2B surface plug concrete ] L5lf 4.5
W-2A W-2B anniufar backfill neat cement grout 1.5 1018 2,375
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Figure 2-6. Example Geology EDD for new monitoring wells or direct push samples ready for conversion to text file {continued)

R

Geology Sample File:

'sy'g';._lbc'_;codéf:‘-: geo_sample_code | sample_name | sample_top [sampl im) | late | Additional | Additienal |y
SRR R RS EE R PR S | | Fietds Fields |
W-1A ABCD-! 4 6 04/23/1999 split spoon SW
W-1A ABCD-2 - 14 16]  04/23/1999 split spoon SW
W-2A DEFG-1 5 7 04/24/1999 split spoon SP
Water Level File:

“sys_loc_code sys_well_code | measurement.| measurement | historicat_ref_ Additional
R Co s Sdate. o 1. otimes | Fields
MWO0I1 MWG1 05/10/1999 13:10 31.1 89.1
MW02 Mwoz2|.  05/10/1999 13:45 34.1 290

Water Table File:

' sys_loc_code | . - Type: | - sequence:.|. - depth .
MWO01 Uncenfined stable 2120 y|electric sensor

MWQ2 Unconfined stable 21.0 yjelectric sensor

Geology Down Hole Point File:

osleede [ [ o

MWOL 10.3 Tip Stress 612

MWO! 1.2 Tip Stress 624

MWO1 103 Sleove Stress 6.1

MWO01 11.2 Sleeve stress 58

MWQ2 9.5 Resistivity 510

MW02 10.1 Resistivity 521
MWO02 11.0 Resistivity 489
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3. FORMATS FOR INITIAL FILES

This section contains information regarding the base map and the two tables that define the file
structures for the initial EDD. These files are initial files that need fo be submitted to EPA prior
to, or in conjunction with, the first Chemistry EDD or Geology EDD submission. These files
need only be submitted once. The only time a site or location file would be submitted more than
once is if the data had changed in some way {e.g., contact name, location resurveyed) or if the
site contains a new sampling location not previously submitted (e.g., new monitoring well
installation). The columns marked “Required” must be reported for each row in the file. If they
are not reported, the file will not load. Columns marked “If available” should also be reported.

3.1 Site Base Maps

Site base maps must be electronic CAD files in a DXF interchange format. The maps are to
include all well locations, waste management units, landfills, buildings, and roads. Do not
include any groundwater contours, contaminant contours, or other temporal type information. If
the CAD file is available in real world locational coordinates, provide them along with a brief
text description of the type of projection and datum used (UTM NAD 83 preferred). Also
include text descriptions of the units and scale of the base map. The site base map file must be

named according to the following convention:
SiteName.DXF

3.2 Site
Submitted once to define a site and provide the name, email address, and fax number of the main

~ data contact. This file is required to be submitted as part of the initial EDD submittal. Each Site

file must be named according to the following convention:
SiteNameDate.EPAIDCodé.EPARS_SITE_V1 txt (or .csv)

Table 3-1. Site file data structure

Pos# | Column Name | Data Type | Required ' Description

1 site_code Texi(3) Required Unique code for Operable Unit (site/arca).

‘ Typically the code is “01” unless thereisa -
second or third operable unit at facility. Code
of “02” and “03” should be used for second and
third unit, respectively. Contact the EPA RPM
if unsure of proper code,.

2 facility_id Text(20) If available EPA ID Cede - Facility identifier code (see
Appendix 7.1).

3 site_name Text{(30) Required Name of site.

4 site_task_code Text(10) If available Code used to identify the task under which the

site or area is investigated. This field is here
for reference only. Field samples are formally
associated with task codes.

5 site_descl Text{70} If avaiiable Site description, part ane.

6 site_desc? Text(70) If available | Site deseription, part two.

7 contact_name Text{(50) Reguired Site contact name.

8 address] Text(30) Required Site address, part one.

9 | address2 Text(30) If available Site addiess, part two.
Region 5 Electronic Data Deliverable United States

Version 1.05 23 Environmental Protection Agency




J

Table 3-1. Site file data structure (continued)

Pos# | Column Name | Data Type | Required | Description
10 City Text(30) Required Site city.

11 State ' Text(2) Required Site state,

12 Zipcode Text(10) Required Site zip code.

13 phone_number Text(30) Required Site contact phone number.

14 alt_phone_number | Text(30) If available Alternative site phone number.
15 fax_number Text(15) If available Site contact fax number.

16 email_address Text(30) Required Site contact email address.

3.3 Location . o
Submitted to define the sampling locations for a site. This file is required to be submitted as part

of the initial EDD submittal. Each row contains the definition of a unique sampling location. In -
the case of multiple wells located in one borehole, each well in the borehole will have the same
sampling location identifier (sys_loc_code) and will be differentiated by a unique well identifier
(sys_well_code), such as MW-0la, MW-01b, etc. An example of this case is presented in the

Locatlon File of Figure 2-3.

" Each sampling location should only be reported once for a site. The only time data for a

previously reported location is to be resubmitted is if a change occurs at the location such as the
location being resurveyed. If the location is resurveyed and changes result to the coordinates and
datum elevations, a new location file should be submitted with the location identifier, well
identifier (if location is a well), and only the new updated data, all other fields must be null. The
changes must be documented in an EDD submittal cover letter and the RPM should be notified.
An example of a completed location file resulting from a resurvey is presented in Figure 2-3.

' This file data structure incorporates the requirements of EPA’s Locational Data Management

Policy (LDP). LDP requires geographic coordinates and associated method, accuracy, and
description codes for all environmental measurements collected by EPA employees, contractors,
and grantees. A key premise of this policy is that secondary use of these data in geographlc
information systems (GIS) and statistical mapping programs are significant to the overall mission
of the Agency. To facilitate the integration of data, EPA has established the LDP to standardize
the coding of geologic coordinates and associated attributes. As a result, coordinates for each

location must be reported in both universal transverse mercator (UTM) and in latitude and

longitude with associated attributes.

Note: If the location being submitted is a monitoring well that has been installed more than one

year from the EDD submittal date, the location table fields from Pos# 41,
depth_to_top_of screen, through Pos # 49, datum_start_date, are required to be populated.
These fields are required to obtain the vertical location from which the groundwater sample was
taken and the vertical location of the water table. If the location is not a well or is a well that has
been installed within the last year, fields from Pos #41 through Pos #49 should be left null.
These fields are a subset of the Geology files and for wells installed within the past year, will be

- captured within the Geology EDD files.
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Each Location file must be named according to the following convention:
SiteNameDate. EPAIDCode. EPARSLOC_v1.txt (or .csv)

Table 3-2. Locatien file data structure

Pos# Column Name Data Required Description
' Type
1 sys_loc_code Text(20) Required Location identifier of sample collection,

soil boring, or well installation.
Examples of possible sys_loc_code are
MW-01, A-1, SB6, cic. See Section 2.6
“Definition of a Facility, Site, and
: Location” for additional information.
2 sys_well_code Texu(20}) Reguired Code used to differentiate between

: multiple wells in one boring. Code is
the same as that used for sys_loc_code if
single well, e.g., if sys_loc_code is MW-
01 then sys_well_code is MW-01. Enter
“WONE” if there is no well.

3 *_coord Number Required Sampling location numeric x UTM
w/decimal NADBE3 coordinate in meters.
precision i
up fo 15

4 v._coord Number Required Sampling location numeric y UTM
widecimal NADS3 coardinate in meters.
precision
upto 15 _

N 5 surf_elev . Number Required Sampiing location surface clevation in

widecimal feet.
precision
up to 15 )

& elev_unit Texi(15) Required | Unit of measurement for elevations,

_ Units must be in feet.
7 ‘I coord_sys_desc Text{70} Required Sampling location coordinate system

description. Must be UTM followed by
appropriate zone number, i.e., UTM

ZONE XX.
8 observation_date Date Required Date observation or site survey was
made. '
9 alt_x_coord Text(20} Required Longitude of sampling location in
_ : decimal degrees. '
10 alt_y_coord Text(20) Required Latitude of sampling location in decimal |
- degrees.
i1 coord_type_code Tex(20) Required Use *Lat Long.” Code for the '
‘ _ coordinate type used for ali_x and alt_y.
12 identifier Text(20} Required For this EDD use “1,” This field is a

text identifier that facilitates vnique
representation of the coordinate system.
13 horz_collect_method_code | Text(2} Required | Use codes in Appendix 7.3 horizontal
collection method,  Method used to
detenmnine the latitude/longitude,
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Table 3-2. Location file data structure (continued)

Pos#

Columan Name

Data
Type

Required

Description

14

horz_accuracy_value

Text(20)

Required

Accuracy range (+/-) of the latitude and
longitude. Only the least accurate
measurermnent should be reported,
regardless if it is for latitude or longitude.

15

horz_accuracy_unit

Text(15)

Required

-Use values in horizontal accuracy units

valid value table, Appendix 7.4, Unit of
the horizontal accuracy value,

16

horz_datum_code

Text(1)

| Required

Use codes in horizontal datum valid value
table, Appendix 7.5. Reference datum of
the latitude and longitude,

17

elev_collect_method_code

Text(2}

Required

Use codes in elevation collection method
valid value table, Appendix 7.6. Method
used to determine the ground elevation of
the sampling Jocation. _

18

elev_accuracy._value

Text(20)

If available

Accuracy range (+/-) of the elevation
measurement.

19

elev_accuracy_unit

Text(15)

If available

Use values in unit valid value table,
Appendix 7.18. Unit of the elevation
accuracy value,

20

elev_datum_code

Text(1)

Required

Reference datum for the elevation
measurement. Must use valid value from
elevation datum table, Appendix 7.7

121

source_scale

Text(2)

Required

Scale of source used to determine the

[atitude and longitude. Must be a valid

code from source scale code table,
Appendix, 7.8. If GPS is used scale does
not apply and “N” should be entered.

22

subcontractor_name_code

Text(10)

If available

Code used to distinguish subcontractor
name,

23

verification_code

Texf( )

Not wanted

This field is only to be used by US EPA
personnel.

24

reference_ point

Text(50)

Ifavailable

Use codes in reference point. valid value
table, Appendix 7.2. Describes the place
at which geologic coordinates were
established.

25

geometric_type_code

Text(20)

favailable

Code used to distinguish the geometric
typc of the location. For this EDD use
“point.”

26

rank

Long

Not wanted

This field is only to be used by US EPA
personnel. .

27

loc_name

Text(3Q) -

If available

Sampling location name.

28

loc_desc

Texy(70)

If availabie

Sampling location description.

29

"loc_type

Text(10}

If available

Sampling location type. Use codes in
loc_type valid value table, Appendix 7.9

30

loc_purpose

Text(20)

If available

Sampling location purpose.

31

primary_site_code

Text(20)

Required

Unique code for site or area. Must match
site_code from Table 3-1: Site File Data
Structure.

United States
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Table 3-2. Location file data structure {continued)

Pos# Column Name Data Required | - Description
Type’
32 within_facility_yn Text(1) Required Indicates whether this sampling location

is within facility boundaries, “Y™ for yes
or “N” for no. .

33 loc_county_code Text(10) If avaiiable | Location county code; controlled

' vocabulary using FIPS (Federal
Information Processing Standard) codes.
FIPS codes can be found via the internet

at http://www.iilnist. gov/fipspubs/ or
http:/fwww . oseda. missouri.edu/jgb/geos.
34 loc_district,_code Text(10} If available ; Location district code; conirclied -
' vocabulary using FIPS codeés.

35 loc_state_code Text(1G) | Ifavailable | Location staie code; controlled
vocabulary using FIPS codes.

36 loc_major _basin Text(10) If available | Location major basin; controlled

o -vocabulary using HUC (Hydrologic Unit
' Codes). HUC codes can be found via
the internet at hitp /fwrww.epa.gov/surf.
The first 8 digits of the HUC code
should be entered here.

37 lac_minor_basin Text{10) If available | Location minor basin; controlled .

' vocabulary using HUC codes. Any digiis
afier the 8" (first 8 are reported in
loc_major,_basin) should be reported

. here. .

38 remark Texi(255) | If applic- Location specific comment.
- able

39 total_depth Number If available | Total depih beloew ground swrface of -
w/decimal bering, in feet.
precision

: : up fo 15

40 depth_to_bedrock Number If available | Depth below ground surface of bedrock
w/decimal in feet.
precision
up to 15

4 depth_to top_of_screen Number Required if | Depth in feet below ground surface ta

w/decimal | locationis | the top of the well screen. This
precision | 4 well more | information is required to obtain the
up to 15 than 1 year | vertical location from which the

old groundwater sampie was taken.

Leave null if sample is not from well or
well is less than I vear old. For wells
less than | year old, info will be reported

in geolopy files.
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Table 3-2. Location file data structure (continued) .

Pos# Column Name . Data Required Description
Type '
42 depth. to_bottom_of_screen | Number Required if | Depth in feet below ground surface to

: w/decimal | locationis | bottom of well screen. This information
precision | a well more | is required to obtain the vertical location
upto 135 than 1 year | from which the groundwater sample was
old taken.

Leave null if sample is not from well or
well is less than I year old. For wells
less than 1 year old, info will be reported
in peology files. ‘

43 top_casing_elev Number Required if | Elevation of the top of casing in fect.

w/decimal | location is
precision | a well more | Leave null if sample is not from well or

up to 15 than I year | well is less than 1 year old. For wells
old less than I year old, info will be reported
_ in geology files.
44 datum_value Number Regquired if | Value of datun used to reference water

w/decimal | locationis | level measurements. Normally EPA
precision | a well more | uses the elevation of the top of well
upto 15 than I year | casing as the datum to reference water
old levels.

Leave null if sample is not from well or

well is less than 1 year old. For wells

less than 1 year old, info will be reported

-in geology files.

45 datum_unit Text (15) | Required if | Use values from Unit valid value table,
locationis | Appendix 7.18. Unit of measure for the

a well more | well datum, —

than 1 year
old Leave null if sample is not from well or
well is less than 1 year old. For wells
less than 1 year old, info will be reported
in geology files.
46 step_or_linear ' Text (6) If appli- Use only for re-surveys of well
~ ] cable elevations. If a section of the well
casing was removed or added use “step”
as the value. If nothing was added or
removed from the last survey use
“linear” as the value,
47 datum_collect_method_ Text (2) Required if | Use codes in elevation collection method
code locationis | valid value table, Appendix 7.6. Method
a well more | used to determine the datum elevation.
than 1 year
old
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‘Table 3-2. Location fife data structure (contiﬁuedL

Pos# Column Name Data Reqguired Description
Type , .
43 datum_desc ) Texi(70} -} Required if | Description of the datum, such as “top of
location is } well casing.”
a well more o
than 1 year | Leave null if sample is not from well or
old well is less than 1 year old. For wells
fess than [ year old, info will be reported
-k in geology files.
49 start_date Date Required if | Date datum was first used.
location is
a well more | Leave null if sample is not from well or
than I year ; well is less than 1 year old. For wells
old less than 1 year old, info wiil be reported
in geology files.

| Region 5 Electronic Diata Deliverable _ United States
Version 1.05 29 Environmental Protection Agency



;/“"\

4. F ORMATS_ FOR CHEMISTRY FILES

This section contains tables that define the file structures for the Chemistry EDD. The file
structures include field measurement, chemistry sample, test/result, and water level. Please
notice that some columns are “Not wanted” and only exist to comply with standard EQuIS®
reporting formats. These columns should simply be reported as null values. The columns
marked “Required” must be reported for each row in the file. If they are not reported, the data
will not load. Columns marked “If available” should be submitted.

4.1 Chemistry Field Measurements

This file is used for in siti# measurements taken in the field such as pH, conductivity, Eh, and
dissolved oxygen, that are not associated with a sample but are associated with either a site or
location. Also include measurements such as air temperature at the site. Data collected in the
field that is associated with a sample, such as on site analysis using a mobile Iab, should not use
this file. Data associated with individual samples should be reported according to Section 4.2
and 4.3. Each Chemistry field measurement file must be named according to the following

‘convention;
SiteNameDate.rEPAIDCode.EPARSCF M_vl.ixt (or .csv)

Table 4-1. Chemistry field measurement file data structure

Pus#. Column Name Data Type Reguired _ Descriptidn

1 table_name Text (35) Required Enter “Location” if the measured parameter
' applies to a single location or “Site™ if the
measured parameter applies to a site,

2 sys_loc_code or site_code | Text (20) Required Enter a sys_loc_code if the measured parameter
applies to a single location or a site_code if the it

applies to a site.

3 . | param_code Text (10) Required Use valiies in analyte valid value table, Appendlx
7.10. These values were derived from the
Chemical Abstracts Registry (CAS) Number for
the parameter If available. Otherwise USAF

: ERPIMS PARLABEL were used.
4 measurement_date Date Required Date of measurement.
5 measurement_time Text (5) Required Time of measurement.
6 param_value Text (20) Required Measured value.
7 param_unit Text (15) Required Units that correspond to param_value.
8 measurement_method Text (20) If available | Method used to take measurement.
9 param_value_background | Text (20) If available | Background value of measured parameter.
10 Remark Text (255) | If available | Any comment and report measurement detection
. limit if applicable.
11 subcontractor_name_code | Text {(10) If available | Name of contractor.
12 worker_name Text (50} If available | Name of individual that took the measurement.
13 instrument_id Text (50) Ifavailable | Identifier for instrumnent used to take
measurement.
14 calibration_date Date If available | Date that instrument was last calibrated,
Region 5 Electronic Data Deliverable United States
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4.2 Chemistry Sample

The Chemistry sample file contains data for samples collected at a site and location. The unique

identifier for each sample is recorded in the sys sample code. Please record the

sys_sample_code as TB+date for trip blank samples. For example a trip blank collected on April

5, 2000 would have a sys_sample_code of TB040500. A sys_sample_code of “Trip Blank’ is

unacceptable because it cannot be distinguished from another trip blank labeled the sams way.

Each Chemistry sample file must be named according to the following convention:
SiteNameDate EPAIDCode. EPARSSMP_v1.txt (or .csv)

Table 4-2. Chemistry sample file data structure

Pastt |- Celumn Name Data Type | Required Deseription

1 sys_sample_code Texi(20} Required Unigue sample identifier. Each sample at a facility
must have a unique value, incleding spikes and
duplicates. You have considerable flexibility in the
methods used to derive and assign unique sample
identifiers, but uniqueness throughout the database is
the only restriction enforced by EQuIS®.

2 sample_name Text(30) If available | Additional sample ideniification information as
necessary. Is not required to be unigue (i.e., duplicates
are OK).

3 sample_matrix_code | Text(10) Required Code which distinguishes between different types of

sample matrix. For example, soil samples must be
distinguished from ground water samples, ete. Must
use vaiid value from matrix table, Appendix 7.13.

4 sample_type_code Text{10) Required Code which distinguishes between different types of
samples. For example, normal field samples must be
distinguished from laboratory method blank samples,
etc. Must use valid value from sampie_| type table,

. Appendix 7.17.

5 sample_source Text(10} Required This field identifies where the sampie came from,
either Field or Lab. In this import, this should always
be Field. '

6 parent_sample_code | Text{20) Regquired The value of "sys_sample_code” that uniguely

for field identifies the sample that was the source of this sample.
duplicate For exampile, the value of this field for a duplicate
samples saimple would identify the normal sample of which this
sample is a duplicate.

7 | sample_delivery_ Text(10} If available | EPA and their US EPA data providers are accustomed
group ' to using the CLP document definition of SDG. The
CLP definition is more like a lab payment group, and is
not the same as required by this specification.
Automated data verification by EPA will be enhanced
ifan SDG is more ike a “sampling event." For
cxample, ground water samples should be put intc a
separate SDG from surface water samples to prevent
flags associated with surface water matrix effects from
being propagated to ground water results.

8 sample_date Date Required Daite sample was collecied (in MM/DI/YYYY format
' for EDD).
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Table 4-2. Chemistry sample file data structure (continued)

Pos# |7 Column Na;he- Data Type | Required Description

9 sample_time Time If available | Time of sample collection in 24-hr (military) HH:MM
' - format.

10 - } sys_loc_code Text{20) Required* | Soil boring or well instailation location. Must be a

valid code for the facility and reported in the
sys_loc_code field of the location file {Table 3-2).
“* Field should be null if field QC sample (e.g., field
blank, trip blank, etc.)

11 start_depth Number If applic- Beginning depth (top) of sample in feet below ground
w/decimal | able surface,
precision : )
up to 15 Leave mut] for most ground water samples from

monitoring wells. Database will derive this information
from the start/end depth of the well screen field focated
in another data table.

Only use for groundwater samples if discrete samples
are taken at different depth elevations from a single

| well, i.e. multiple well packer samples. _
Number If applic- Ending depth (bottom) of sample in feet below ground

12 end_depth

w/decimal | able surface,
precision ‘ ‘
upto 15 _ Leave null for most ground water samples from

monitoring wells. Database will derive this information
from the start/end depth of the well screen ficld located
in another data table.

- Only use for groundwater samples if discrete samples
arc taken at different depth elevations from a single

. well, i.e. multiple well packer samples.

Text(15) If applic- Use values from Unit valid value table, Appendix 7.18.
[ able Unit of measurement for the sample begin and end

. depths.

Text(15) If available | Chain of custody identifier. A single sample may be
assigned to only one chain of custody.

13 depth._unit

14 chain_of_custody

15 sent to_lab_date Date If available | Date sample was sent to lab (in MM/DD/YYYY
format for EDD). ‘ '
16 sample_receipt_date | Date If available | Date that sample was received at laboratory (in
- MM/DD/YYYY format for EDD).
17 sampler | Text{(30) If available | Name or initials of sampler. - _
18 sampling _company_ | Text(10) Required Name or initials of sampling company (not controlled
code , vocabulary). ‘
19 sampling_reason Text(30) Not wanted | Report as null,

20 | sampling technique | Texi(40) If available | Sampling technique.

e L
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Table ¢-2. Chemistry sample file data stmcture {continued)

7 Pos# Column Name Data Type | Required ' Description

2L task_code ) Text(20) If available | Code used to identify the task under which the field
sample was retrieved. The format for this field is X3X-
PR Where XX is the type of task required
(PR = Pre Remediai, RI = Remedial Investigation, FS
= Feasibility Study, PD = Pre-Design, RD = Remedial
" Design, RA = Remedial Construction, PC = Post
Construction, RM = Removal Action, BD = Before
Dredge, AD = After Dredge, BR = Brown Fields, 5P =
Special Project), and P# is the phase, and ##-#- ### is
the date in month, day and vear.

22 | collection_guarter Texi(5) Not wanted | Repoit as null.
23 composite_yn Text(1) Required Is sample a composite sample? “Y™ for yes or “N” for
] no.
24 composite_desc Text{255) If available | Description of composite sample (if composne _yn is
- B “Yes’!)
25 sample_class Texi{10) not wanted | Report as null.
26 custom_field 1 Text(50} not wanted | Report as null.
27 custorn_field_2 Text(50) not wanted | Report as aull.
28 custom_field_3 Texi(50) not wanted | Report as sull,
29 comment Text(255) | iIf available | Report as null. .

E

4.3 Chemistry Test/Results

The Chemistry Test/Results file contains data concerning analytical tests and results performed

“on samples. There are three files associated with test/result data: test/result data, test/result data
‘with quality control (QC) data, and batch data. All data provided by PRPs are expected to be .

validated prior to submittal to EPA. Therefore the data fields containing QC data are not wanted
and Table 4.3 should be submitted. Data provided by US EPA contractors typically are not
validated prior to submiital to EPA and require that QC data be submitted using Table 4-4 and
Table 4-5. When test/result data are to be submiftted without QC data, populate and submit
test/result data according to the data structure described in Table 4-3. If QC data are to be
submitted with test/result data then populate and submit data according to the data structure
described in Table 4-4. Batch data will only be submitted if test/result data with QC data are
being submitted. If QC batch data are to be submitted, populate and submit batch data in
accordance with :

Table 4-5.

4.3.1 Chemistry Test/Results without QC
Populate and submit this file when no QC data are to be submitted. Each test/results file must be
named according to the foliowing convention:

SiteNameDate. EPAIDCode. EPARSTRS_vl.txt (or .csv)
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. Table 4-3. Chemistry test/result file data structure

Pos#

Column Name

| Data Type

Required

Description

sys_sample_code.

Text(20)

Required

' Unique sample identifier. Each sample at a facility

must have a unigue value, including spikes and
duplicates. You have considerable flexibility in the
methods used to derive and assign unique sample
identifiers, but uniqueness throughout the database is

the oiily restriction enforced by EQul s®,

lab_anl_method_
name

Text(35)

Required

Laboratory analytical method name or description. A
controlled vocabulary column, valid values can be
found in the appendix in table lab_anl method_name.

_analysis_date

Date

Required

Date of sample analysis in MM/DD/YYYY format.
May refer to either beginning or end of the analysis as
required by EPA.

analysis_time

Text(5)

Required

Beginning time of sample analysns in 24 hr (military)
HH:MM format. Note that this field, combined with
the "analysis_date" field is used to distinguish between
retests and reruns (if reported). Please ensure that
retests have "analysis_date" and/or "analysis_time"
differ from the original test event (and fill out the
test_type field as needed).

total_or_dissolved

Text(1) -

Required

.Must be either "D" for dissolved or filtered [metal]

concentration, or *“T” for everything else

column_number

Text(2)

Not wanted

Report as null.

test_type

Text(10)

Required

Type of test. Valid values include "initial,"
“reextract],” “reextract2,” “reextract3,” “reanalysis,”.
“dilutionl,” “dilution2,” and “dilution3.”

lab_matrix_code

Text(10)

Required

Code which distinguishes between different type of
sample matrix. For example, soil samples must be
distinguished from ground water samples, etc. See
matrix valid value table in Appendix 7.13. The matrix
of the sample as analyzed may be different from the
matrix of the sample as retrieved {e.g. leachates), so
this field is available at both the sample and test level.

analysis_location

Text(2)

Required

Must be either "FI" for field instrument or probe, "FL"
for mobile fieid laboratory analysis, or "LB" for
fixed_based laboratory analysis.

10

Basis

Text(10)

Required

Must be either "Wet" for wet.weightrbasis reporting,
"Dry" for dry_weight basis reporting, or "NA" for tests
for which this distinction is not applicable. The EPA

prefers that results are reported on the basis of dry

weight where applicable.

11

container_id

Text(30)

Not wanted

Report as null,

12

dilution_factor

Number
w/decimal
precision
up to 7

Required -

Effective test dilution factor,
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Table 4-3. Chemistry fest/result file data structure (continued)

Postt | Column Mame | Data Type | Required Deseription

13 prep_method Text(35) Havailable | Laboratory sampie preparation method name or
description. Must use valid value from sid_prep_method

. table, Appendix 7.14.

14 prep_date Date If available | Beginning date of sample preparation in MM/DDYYYYY
format. ‘

15 prep_time Texi(5) [f available } Beginning time of sample preparation in 24_hr (military)
HH:MM format.

16 leachate_method | Text(15) Required if | Laboratory leachate generation method name or

' Leached description. The method name should be sufficient to
reflect operation of the laboratory (see analysis method
] discussion). ‘ . .
17 leachate_date Date Required if | Beginning date of leachate preparation in
Leached MM/DD/YYYY format.

18 leachate_time Text{5} If available [ Beginning time of leachate preparation in 24_hr
(military) HE: MM format. ‘

19 lab_name_code Text{10) Required Unique identifier of the laboratory as defined by the EPA.
Controlled vocabulary, see lab valid value table in the
appendix.

20 gc_level Text(10) Required May be either "screen” or "quant.”

2] lab_sample_id Texi(20) Required Laboratory LIMS sample identifier. If necessary, a field
sample may have more thanone LIMS lab_sample_id
{maximum one per each test event).

22 percent_moisture | Text(5) Ifavailable | Percent moisture of the sample portion used in this test;
this value may vary from test to test for any sample.
Numeric format is "NN.MM," i.e., 70.1% could be

_reported as "70.1" but not as "70.1%."
23 subsample__ Text(i4) ifavailable | Amount of sample used for test.
amount '
24 subsample_ Text(15) If available | Unit of measurement for subsample amount. Must use
amount_unit ‘valid value from units table, Appendix 7.18.

25 analyst_name Text(30) Not wanted | Report as nuli. '

26 instrument_id Text{50) Not wanted | Report as nuil.

27 comment Text{(255) If available | Comments about the test as necessary.

28 preservative Text(50) If available | Sample preservative used.

29 & Text(15) Ifavailable | The final volume of the sampie after sample preparation. -

nal_volume I r e
nclude all dilution factors.

30 final_volume_unit | Text(15) If available | The unit of measure that corresponds to the final_amount.

31 cas_m Text{15) Required Use values in analyte valid value table, Appendix 7.10.

32 chemical_name Text(60) Required Use the name in the analyte valid value table, Appendix

. 7.10.
33 result_value Texi(20) Ifavailable | Analytical result reported at an appropriate number of
) significant digits. May be blank for non_detects,
34 result_error_delta | Text(20) Ifavailable | Error range applicable to the result value; typically used
. : oniy for radiochemistry results.
35 result_type_code | Text(10) Required Must be either "TRG" for a target or regular result, "TIC"

for tentatively identified compounds, "SUR™ for
surrogates, "IS" for internal standards, or "SC* for spiked

compounds.
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Table 4-3. Chemistry test/result file data structure (continu'ed)

Pos#

Column Name _

Data Type

Required

Description

36

reportable _result

Text(10)

Required

Must be either “Yes" for resuits which are considered
to be reportable, or "No" for other results. This field
has many purposes. For example, it can be used to
distinguish between multiple results where a sample is
retested after dilution. It can also be used to indicate
which of the first or secorid column result should be -
considered primary. The proper value of this field in
both of these two examples should be provided by the
laboratory (only one result should be flagged as
reportable), :

37

detect_flag

Text(2)

Required

Maybe either "Y" for detected analytes or "N" for
non’_detects. Use "Y" for estimated (above detection
limit but below the quantitation limit) or ">" and "<"
for tests such as flash point. Note that "<" must not be -
used to indicate nen_detects (use "N" for non_detects

instead). ~

38

lab_qualifiers

Tcxt(?)

If available

Quatifier flags assigned by the laboratory. Must use
valid value from the qualifiers table, Appendix 7.15.

39

 validator_qualifiers

Text(7)

If available

Qualifier flags assigned by the validation firm. Must
use valid value from the qualifiers table, Appendix

1 7.15.

40

organic_yn

_ Text(1)

Required’

Must be either "Y" for organic constituents or "N" for
inorganic constituents. .

41

method_detection
Limit

Text(20)

“not wanted

Report as null.

42

reporting detection__
limit

Text(20)

If available

Concentration level above which results can be
quantified with confidence. It must reflect conditions
such as dilution factors and moisture content. Required
for all results for which such a limit is appropriate. The

- reporting_detection_limit column must be reported as

the sample specific detection limit.

43

quantitation_limit

Text(20)

Not wanted

Reportasmull.

44

result_unit

Text(15)}

Required

Uhnits of measurement for the result. Must use valid
value from units table, Appendix 7.18.

45

detection_[imit_unit

Text(15)

If available

Units of measurement for the detection limit(s). This
field is required if a reporting_detection_limit is
reported. Must use valid value from urits table,
Appendix 7.18.

46

tic_retention_time

;l'ext(S)

Not wanted

Report as null,

47

Text(255)

If available

Result specific comments.

result_comment

4.3.2 Chemistry Test/Result with QC Data

The Chemistry test/results file contains data concerning analytical tests performed on samples

with quality control data elements. This format is identical to the format of 4.3.1 except

additional fields are available for QC data. This format is used only for data providers, mainly

EPA contractors, that are submitting quality data elements with their reports. Each Chemistry

test/results file must be named according to the following convention:
SiteNameDate. EPAIDCode. EPARSTRSQC_v1.txt (or .csv)

United States

Region 5 Electronic Data Deliverable
36 Environmental Protection Agency

Version 1.05



Table 4-4. Chemistry test/results with QC data file structure

Pos#

Column Name

Data Type

Reguired

Deseription

sys_sample_code

Text{20)

Reguired

Unique sample identifier. Each sample at a facility
rmust have a unique value, incleding spikes and
duplicates. You have considerable flexibility in the
methods used to derive and assign unique sample
identifiers, but uniqueness throughout the database is
the only restriction enforced by EQuIS.

lab_anl_method_
name

Text(35)

Required

Laboratory analytical method name or description,
Must use valid value from lab_anl_method_name table,
Appendix 7.11.

analysis_date

Date

Required

Date of sample analysis in MM/DD/YYY'Y format.
May refer to either beginning or end of the analysis as
required by EPA.

analysis_time

Texi{5)

Required

Beginning time of sample analysis in 24_hr (mihtary)
HH:MM format. Note that this field, combined with
the "analysis_date”™ field is used to distinguish between
retests and reruns (if reported). Please ensure that
retests have "analysis_date” and/or "analysis_time"
differ from the original test event (and fill out the
test_type ficld as needed).

total_or_dissolved

Text(l)

Required

Moust be either "D" for dissolved or filtered [metal]
concentration, or “T” for everything else.

column_number

Text(2)

Not wanted

Report as-nuil.

test_type

Text(10)

Required

Type of test. Valid values include “initial,”
“reextractl,” “reextraci2,” “reextract3,” “reanalysis,”
“dilutionl,” “dilution2,” and “dilution3.”.

lab_matrix_code

Text(10)

Required

Code which distinguishes between different type of‘
sample matrix. For example, soil samples must be
distinguished from ground water samples, etc. See

.matrix valid value table in Appendix 7.13. The matrix

of the sample as analyzed may be different from the
matrix of the sample as retricved (e.g. leachates), so
this field is available at both the sample and test level.

analysis_location

Text(2)

Required

‘Must be either "FI" for field instrument or probe, "FL"

for mobile ficld iaboratory analysis, or "LB" for
fixed_based laboratory analysis.

i0

basis

Text(10)

Required

Must be either "Wet" for wet_weight basis reporting,
"Dry" for dry_weight basis reporting, or "NA" for tests
for which this distinction is not applicable. The EPA
prefers that resulis are reported on the basis of dry
weight where applicable.

11

container_id

Text(30)

Required

Use the container ID for the sample boitle.

12

dilution_factor

Number
w/decimal
precision
upto 7

Required

Effective test dilution factor.
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Table 4-4. Chemistry test/results with QC data file structure (contmued)

Pos# - Column Name Data Type | Required Diescription

Text(35) If available | Laboratery sample preparation method name or
' description. Must use valid value from std_prep_mthd

“table, Appendix 7.14,

13 prep_method

14 prep_date Date If available | Beginning date of sample preparation in
: B ' MM/DD/YYYY format.
15 ‘prep_time Text(5) Ifavailable [ Beginning time of sample preparatlon in 24_hr
_ 3 (military) HH:MM format. '
16 leachate_method Text(15) Required if | Laboratory leachate generation method name or
: Leached description. The method name should be sufficient to
reflect operation of the laboratory (see analysis method
| discussion).
17 leachate_date Date Required if | Beginning date of leachate preparatlon in
‘ Leached MM/DE/YYYY format,
18 leachate_time Text(3) If available | Beginning time of leachate preparation in 24_hr
(military) HH:MM format. .
19 - lab_name_code - Text(10) Required Unique identifier of the laboratory as defined by the
’ EPA. Controlled vocabulary, see lab valid value table
. in the appendix.
20 qc_level Text(10) Required May be either "screen” or "quant.”
21 lab_sample_id Text(20) Required Laboratory LIMS samplc identifter. If necessary,

field sample may have more than one LIMS

_ ) lab_sample_id (maximum one per each test event).

22 percent_moisture Text(5) If available | Percent moisture of the sample portion used in this test;
this value may vary fromi test to test for any sample.
Numeric format is "NN.MM," i.e., 70.1% could be
reported as "70.1" but not as "70.1%."

I 23 subsample_amount | Text(14) H available | Amount of sample used for test.

24 subsample_amount | Text(15) If available | Unit of measurement for subsample amount. Must use

] _unit o ( valid values from units table, Appendix 7.18,
25 analyst_name Text(30) Not wanted | Report as null.
26 instrument_id Text(50) Not wanted .| Report as null,
27 comment Texi(255) If available | Comments about the test as necessary.
28 preservative | Text(50) If available | Sample preservative used. _
29 fi Text(15) If available | The final volume of the sample after sample

nal_volume . o
) preparation. Include all dilution factors.
30 final_volume_uait | Text(15) If available | The unit of measure that corresponds to the
_ . _ \ final_amount.
31 cas_m Text(15) Required Use values in analyte valid value table, Appendix 7.10.
32 ¢hemical_name Text(60) Required Use the analyte name listed in the analyte valid value
. table, Appendix 7.10.
33 result_value Text(20) Ifavailable | Analytical result reported at an appropriate number of
. significant digits. May be blank for non_detects.

34 result_error_delta Text(20) If available | Error range applicable to the result value; typically

used only for radiochemistry results.

35 result_type_code Text(10) Required Must be either "TRG" for a target or regular result,
"TIC" for tentatively identified compounds, "SUR” for

surrogates, "IS" for internal standards, or "SC" for
spiked compounds.
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Tabie 4-4. Chemistry test/resulis with QC data file structure (continued)

Pos#

Celm.m.i Namé

-Data Type

‘ Recjuiréd '

Description

36

reportable_result

Text(10)

Required

Must be either "Yes" for results which are considered
to be reporiable, or "No" for other results. This field -
has many purposes, For example, it can be used to
distinguish between muitiple resuits where a sample is
retested after dilution. It can also be used to indicate
which of the first or second column result should be
congidered primary. The proper value of this field in

-1 both of these two examples should be provided by the

laboratory {only one resuit should be flagged a
reportable). :

37

detect_flag

Text(2)

Reqﬁired

Maybe either "Y" for detected analytes or "N" for
non_detects. Use "Y" for estimaied (abpyve detection
limit but below the quantitation limit) or "3" and "<"’
for tests such as flash point. Note that "<" must not be
used to indicate non_detects (use "N" for non_deiects
instead).

38

Lab_qualifiers '

Text(7)

If available

Qualifier flags assigned by the laboratory. Must use
valid values from qualifier table, Appendix 7.15.

39

validator_qualifiers

Text(7) -

If available

Qualifier flags assigned by the validation firm. This is -
a confrolled vocabulary column, valid values can be
found in the qualifiers table in appendix,

40

‘organic_yn

Y'or'N'

Required

Must be either "Y" for organic constituents or "N' for

“inorganic constituents.

41

method_detection__
limnit

Text(20)

 Not wanted

Report as mull.

42

reporting_detection
limit

Text(20}

If availabie

Concentration level above which results can be
quantified with confidence. It must reflect conditions
such as dilution factors and moisture content. Required
for all results for which such a limit is appropriate. The
reporting_detection_limit column must be reported as
the sample specific detection limit.

43 .

quantitation_limit

Text(20)

Not wanted

Repott as null.

44

result_uwmnit

Text(15)

Required

Units of measurement for the resuli. Controlied
vocabulary, see Units valid value table in the appendix.

45

detection_limit_
unit

Text{15)

If available

Units of measurement for the detection limit(s):
Controlled vocabulary, see Units valid value t
able in the appendix. This field is required ifa
reporting_detection_limit is reported.

46

tic_retention_time

Texi(8)

Not wanted

Report as null.

47

result_comment

Text(253)

If available

Result specific conuments,

48

qc_original_coac

Text{14)

Reguired

The concentration of the analyte in the original
(unspiked) sample. Might be required for spikes and
spike duplicates (depending on user needs). Not
necessary for surrogate compounds or LCS samples
{where the original concentration is assumed to be
zero). )

49

gc_spike_added

Text(14)

Required

The concentration of the analyte added to the original
sample. Might be required for spikes, spike duplicates,
surrogaie compounds, LCS and any spiked sample
(depending on user needs).
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Table 4-4. Chemistry test/results with QC data file structure (continued)

Pos#

Column Name

Data Type

Required

Description

50

gc_spike _measured

Text(14)

Required

Thie measured concentration of the analyte. Use zero
for spiked compounds that were not detected in the
sample. Might be required for spikes, spike duplicates,
surrogate compounds, LCS and any spiked-sample

' {depending on user needs). ‘

51

qc_spike_recovery

Text(14)

Required

The percent recovery calcutated as specified by the
laboratory QC program. Always required for spikes,
spike duplicates, surrogate compounds, LCS and any
spiked sample. Report as percentage multiplied by 100
(e.g., report "120%" as "120").

52

qc_dup_original_
cone

Text(14)

Required

The concentration of the analyte in the original
(unspiked) sample. Might be required for spike or LCS
duplicates only (depending on user needs). Not
necessary for surrogate compounds or LCS samples
{where the original concentration is assumed to be
ZEero). :

53

qc_dup_spike_
added

Text(14)

Required

The concentration of the analyte added to the original
sample. Might be required for spike or LCS duplicates,
surrogate compounds, and any spiked and duplicated
sample (depending on user needs). Use zero for spiked
compounds that were not detected in the sample.
Required for spikes, spike duplicates, surrogate
compounds, LCS and any spiked sample. Also
complete the gc-spike-added field.

54 .

qe_dup_spike_
measured

Text(14)

Required

The measured concentration of the analyte in the
duplicate. Use zero for spiked compounds that were not
detected in the samnple. Might be required for spike and
LCS duplicates, surrogate compounds, and any other
spiked and duplicated sample (depending on user
needs). Also complete the gc_spike_measured field.

535

qé_dup_spike_

TECOVETY

Text(14)

Required

The duplicate percent recovery calculated as specified
by the laboratory QC program. Always required for
spike or LCS duplicates, surrogate compounds, and any
other spiked and duplicated sample. Also complete the
qc_spike_recovery field. Report as percentage
multiplied by 100 (e.g., report "120%" as "120").

56

qe_rpd

Text(8)

Required

The relative percent difference calculated as specified
by the laboratory QC program. Required for duplicate
samples as appropriate. Report as percentage
muiltiplied by 100 (e.g., report "30%" as "30").

57

qe_spike_lci

Text{8)

Required

Lower control limit for spike recovery. Required for
spikes, spike duplicates, surrogate compounds, LCS
and any spiked sample. Report as percentage
multiplied by 100 (e.g., report "60%" as "60").

58

qc_spike_ucl

Text(8)

Required

Upper control limit for spike recovery. Required for
spikes, spike duplicates, surrogate compounds, LCS
and any spiked sample. Report as percentage

multiplied by 100 (e.g., report "120%" as "120™).
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‘Tabie 4-4.

Chemistry test/resulfs wnth QC data file structure (continued)

Pos#

Column Name

Irata Type

Reqmred

Descnpnon

59

qo_rpd_cl

Text(8)

Required

Relative percent difference control Timit. Required for
any duplicated sample. Report as perceniage multiplied
by 100 {e.g., report "25%" as "25").

60

ge_spike status

Text(10)

Required

Used to indicate whether the spike recovery was within
control limits. Use the "** character to indicate failure,
otherwise leave blank. Required for spikes, spike

{ duplicates, surrogate compounds, LCS and any spiked

sample.

61

qc._dup_spike_
status

Text(10)

Required

Used to indicate whether the duplicate spike recovery
was within control limits. Use the "*" character to
indicate failure, otherwise Ieave blank. Required for
any spiked and duplicaied sample.

62

qc_rpd__status

Text(10)

Required

Used to indicate whether the relative percent dlfference
was within control limits, Use the "*" character to
indicaté failure, otherwise leave blank. Required for
any duplicated sample.

4.3.3 Chemistry Batch E)ata
. The Chemlstry batch file contains data that relate the individual samples to the batch identifier.
This table is normally only required if the data has nof been validated. See Section 3.5. This
allows EQuIS® to relate laboratory quality control samples with the field samples that were

processed and analyzed together.

be named according to the following convention:
SiteNameDate EPAIDCode. EPARSBAT _vl.txt (or .csv)

Table 4-5. Chemistry batch file data structure

This table has been structured to allow samples to have -

different batch IDs for the various phases of analysis (e.g., prep, analysis). The majority of
samples will only have one batchlD assigned by the laboratory. Each Chermstry batch file must

Pos# | Colume Name ‘Data type | Required | Description
1 sys_sample_code Text(20) Required _Umquc sample identifier. Each sample must have a
‘ : unigue value, including spikes and duplicates.

Laboratory QC samples must also have unique
identifiers. The laboratory and the EQuIS® Chemistry
user have considerable flexibility in the methods they
use to derive and assign unique sample identifiers, but
uniqueness throughout the database is the only
restriction enforced by EquIS Chemistry.

2 lab_anl_rnethod_ Text(35) Required Laboratory analytical method name or description. A

nlame ‘ controlled vocabuiary column, valid values can be

found in the appendix in table ab_anl_method_name.

3 analysis_date Date If available | Date of sample analysis in MM/DD/YYYY format.
May refer to either beginning or end of the analysis as
required by EPA. '
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pay

Pos#

Column Name

Data type

Required

Description

analysis_time

Text(3)

If available

Beginning time of sample analysis in 24_hr (military)
HH:MM format. Note that this ficld, combined with

.| the "analysis_date” field is used to distinguish between

retests and reruns (if reported). Please ensure that
retests liave "analysis_date" and/or "analysis_time”
differ from the original test event (and fill out the
test_type field as needed). :

total_or_dissolved

Text(l)

If available

Must be either "D" for dissolved or filtered [metal]
concentration, or “T” for everything clse

column_rumber

o)

Not warited

Report as null,

test_type

Text(10)

Required

Typc of test.-Valid values include “mmal ?
“reextract],” “reextract2,” “reextract3," “reanalysis,”
“dilutionl,” “diluton2,” and "di]uton3.’.’

test_batch_tjrpe

Text(10)

| Required -

Lab batch type. Valid values include “Prep,”
“Analysis,” and “Leach.” This is a required field for all
batches.

test_batch_id

Text(20)

Required

Unique identifier for all lab batches.

4.4 Water Level
The Water Level file contains information on water levels measured during sampling activities.
It contains 17 fields that can be populated for each water level reading. Each water level file

must be named according to the following convention:
SiteNameDate. EPAIDCode. EPARSGWTR _v1.txt (or .C8V)

Table 4-6. Water Level file data structure

Pos# Column Name Data Type | Required Déscription
1 sys_loc_code Text20 Required Soil boring or well installation location. Must bé a
valid code for the facility and reported in the
sys_loc_code ficld of the location file (Table 3-2).
2 sys_well_code - Text(20) Required Code used to differentiate between multiple wells in
: one boring. Code is the same as that used for ,
sys_loc_code if single well, e.g., if sys_loc_cade is
) MW-01 then sys_well_code is MW-01.
3 measurement _date | Date Required Date of water level measurement.
4 measurement_time | Time Required Time of water level measurement.
5 historical_ Number Reqguired Historical reference value., Used for the elevation of
reference_elev w/decimal past reference points. Elevation must be in feet.
precision
up to 15,
6 water_level_depth | Number Required Depth of ground water below datum defined in well
w/decimal table (Table 5-3).
precision
up to 7 . .
7 water_level_elev Number If available | Elevation of water level. Elevation must be in feet,
w/decimal
precision
up to 7
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Descripticn

Pos# Column Name Data Type | Required
& corrected_depth Number | Ifavailable | Depth of water level after any necessary corrections,
' w/decimal e.g., if corrections were necessary to water_level_depth
precision because fise product was encountered.
up o 7 . . '
9 corrected_elevation | Number If available | Corrected water level elevation. Elevation must be in
widecimal feet. -
precision
: up to 7
10 measured_depth Number If available | The depth below ground surface to the bottom of the
of_well w/decirmal well.
' precision
_ : up to 7 R
11 depth_wnit Text (15) If available | Use values from unit valid value table; Appendix 7.18.-
e : ' Unit of measure for depths. )
i2 technician Text (30} If available | Name of technician measuring water level
i3 dry_indicator_yn Text {1) If available | Is the well dry? “Y” for ves or “N” for no.
14 measurement_ Text (20} If available | Method used to make water level measurements.
method .
I5 batch_number Text {10) If available | Batch number of group of measurements.
16 dip_or_elevation Text (10) If available | Use cither “elevation” or “dip.” Use “clevation” if -
water level measurement is above the datum (i.e.,
. artesian well) or “dip” if water level is below datum.
17 remark Text (255) | I available | Remark on measurement. -
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5. FORMATS FOR GEOLOGY FILES

This section contains tables that define the file structures for the Geology EDD. The file
structures include drilling activity, lithology, well, well construction, geology samples, water

level, water table, and down hole point data. The columns marked “Required” must be reported

for each row in the file. If they are not reported, the data will not load. The columns marked “If
available” should also be reported. If the data are not available, report in the cover letter to the

project RPM the data that is not available and the reason why.

Data providers are required to submit all applicable geology files for all monitoring wells
installed less than one year from the Initial EDD submittal and for any wells installed in the
future. Sites submitting Chemistry EDDs with sample data. obtained from existing monitoring
wells (wells greater than 1 year old) are not required to submit any Geology files. However, it is
suggested that geology files be submitted for existing wells if the data are available, :

5.1 Drill Activity

The drill activity file contains general information pertaining to the drilling activities resulting
from the soil boring. Each drill act1v1ty file must be named accordmg to the following

convention: _ o
SiteNameDate. EPAIDCode EPARSDRA_vl.txt (or .csv)

Table 5-1. Drill activity file data structure

Posi# Column Name Data Type | Required Description
1 sys_loc_code Text (20) Required -Soil boring or well installation location. Must be a
valid code for the facility and reported value in the
sys_loc_code field of the location file (Table 3-2).
2 “drill_event Text (20) Required .| Used to identify drilling event. Examples of drilling
events could be “initial” for initial drilling or “second”
| fora subsequent drilling at the same sys_loc_code .
3 start_depth Number If available | The start depth, in feet below ground surface, of the
: widecimal drilling.
precision
up to 7
4 end_depth Number Ifavailable | End depth, in feet below ground surface of the drilling.
widecimal
precision
- ‘ up to 7
5 start_date _ Date If available ] Date drilling began.
6 diameter Number If available | Diameter of boring.
w/decimal
precision
upto 7 .
7 . diameter_unit Text (15) If available | Must use values from unit valid value table, Appendix
7.18. Unit of measure for diameter,
8 drill_method Text (50) If available | Method used to drill boring.
9 fluid Text {50) If available | Description of fluid used during drilling,
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Table 5-1. Drill activity file data structure (centinued)

g

J

b’gl‘:
il

&

Posit | Column Name | Data Type | Required Description
18 viscosity Text (50) | Ifavailable | Viscosity of drilting fluid.
11 hammer_wt Text (50) Ifavailable { Weight of hammer; in pounds, used for samplmg
12 hammer_fall Text (50) if availabie | Distance of hammer f2ll during sampling in inches.
13 lift_mechanism Text (50} if availabie | Type of mechanism used to Iift hammer.
14 new_yn 1 Text (1) If available | Is this a new boring? “Y” for yes'or “N” for ne.
15 repair_yn Text (I} If available | Is this drilling event to repair an existing boring? “Y™”
for yes or “N” for no.
16 deepen_yn Text (1} If available | Is this drilling event to deepen an existing boring? “Y™
for yes or “N” for no. .
i7 abandon_yn Text (1) If available | Has the boring been abandoned? “Y™ for yes or “N” for
no.
18 ‘replace_ym Text (1) - | Ifavailable § Is this boring event to repla.ce an existing boring? “Y”
. for yes or “N” for no. .
19 public_yn Text{1) |} Ifavailable } Is well being install for a public use? ? “Y™ for yes or
“N* for no.
20 purpose Text (70) If available | Describe the purpose of the boring event.
5.2 Lithology

The lithology file contains all the lithology data for the borings. It contains 16 fields that can be
pepulated for each lithologic unit. Optional comments can be added to describe a depth specific
observation within a lithologic unit. For example, you could describe a soil fracture that was
noted at a depth of 15 feet within a clay unit. First completely describe the clay unit in a row of
the lithologic file. Then add a row with only the sys_loc_code, start_depth (i.e., depth below
ground surface of the fracture) and the remark] and/or remark? fields filled. Use the remark!
and/or remark? fields to fully describe the fracture. All other fields on that line must be reported
as null. An unlimited number of optional depth specific remarks can be added for each lithologic
unit. Each lithology file must be named according to the following convention:
SiteNameDate EPAIDCode. EPARSLTH_vl.txt (or .csv)

Table 5-2. Lithology file data structuie

Pos# | Column Name Data Type | Required Description
I sys_loc_code Text20 Required Soil boring or well installation location. Must be a
valid code for the facility and reported in the
sys_loc_code field of the location file (Table 3-2).
2 start_depth Number Required The start depth, in feet below ground surface, of the
w/decimal lithologic unit.
precision '
up to 15
3 material_type Text(40) If applic- The type of material that composes the lithologic unit.
able Conirolled vocabulary, see material list in appendix.
Must be used in all cases except when 2 depth specific
comment is being made.
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Table 5-2. Lithology file data structure

"Pos# | Column Name Data Type | Required | Description
4 [ geo_unit_code_l Text(20) If available | The data providers interpretation of the hydro geolog1c
' unit present a this Iithologic unit, e.g., aquifer I,
aquitard 1, aquifer 2, upper clay unit. See Appendlx
, ‘ A.21, for example. -

5 geo_unit_code_2 Text(20) If available | Altemate geologic unit grouping. This can be a sub-
classification of geologic_unit_code_1 or a layer used
for groundwater flow/transport computer modelling
that contains the lithologic unit. See Appendix A.21,

. for example.

6 remark_1 Text(255) | if applic- Commient on the lithologic unit.

' “able : ‘

7 remark_2 Text(255) if applic- Additional comment on the lithologic unit.

able )

8 moisture “Text(1) If available | Was any moisture detected within the lithologic unit?
Y™ for yes or “N” for no.

9 permeable Text(10) - - | If available Descrlptlon of the permeability of the llthologlc umt

. such as “impervious,” “semi,” “pervious,” or “very.”

10 consolidated_yn Text(1) If available | Was lithologic unit consolidated? “Y™ for yes or “N”

: . for no. :

11 color Text(20) | Ifavailable | Color of the lithologic unit,

- 12 observation Text(255) If available | General field observations of the lithologic umt
13 consistency Text(20) Ifavailable | Description of the consistency of the.soil such as very
' ' , soft, soft, firm, hard or very hard.

14 sorting Text(20) If available { Geologic description of the grain size distribution of
the lithologic unit. Use “poor” for soil with a wide
range of particle sizes or “well” for soil with a narrow

. range of particle sizes.

15 grainsize Text(20) - If available | Description of grain size.

16 odor Text(20) If available | Description of odor from the soil.

5.3 Well

The well file contains general information relating to well installation. Each well file must be

named according to the following convention;
SiteNameDate. EPAIDCode. EPARSWEL vl.txt (or .csv)

Table 5-3. Well: file data structure

Version 1.05

Pos# Column Name Data Type | Required 'Description

I sys_loc_code Text(20) Required Well installation location. Must be a valid code for the
facility and reported in the sys_loc_code field of the

- location file (Table 3-2).

2 sys_well_code Text(20) Required Code used to differentiate between multiple wells in
one boring. Code is the same as that used for
sys_loc_code if single well, e.g., if sys_loc_code is
MW-01 then sys_well_code is MW-01.

3 well_description Text(30) If applic- Used for additional well description if necessary.

_ . able

4 well_owner Text(30) Ifavailable [ Name of entity that owns the well.

5 well_purpose Text (20) If available | Purpose of well.
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Table §-3. Well file data structure

~ Posk# Column Name Data Type | Required Description

& well_status Text (20) If available | Current status of well.

7 top_casing_elev Number If available | Elevation of the top of well casing. Elevation must be
w/decimal in feet.
precision
upto 15 : :

8 datm_value Number Required Value of datum used to reference water level
w/decimal © | measuremenis. EPA normally uses top of well casing
precision for daturn. =
up io 15 :

9 datum_unit Text{15) Required Must use values from unit valid value table, Appendix

7.18. Unit of measure for the well datum.
10 datum_desc Text {70} Required Description of the datum, such as “top of well casing.”
i1 step_or_linear Text (6) If available § Use only for re-surveys of well elevidiions. If a section
’ of the well casing was removed or added use “step™ as
the value. If nothing was added or removed from the
last survey use “iinear” as the value,
12 start_date Date Required Diate that datum was first used.
I3 datum_collect_ Text (2} If available | Use codes in elevation collection method valid value
method_code -table, Appendix 7.6. Method vsed to determine the
datum elevation.

14 depth_of_well Number "Ifavailable | Depth below ground surface of the well bottom.
w/decimal
precision
up to 15

I5 depth_unit Text {15) Ifavailable | Must use values from unit valid value table, Appendix

7.18. Unit of measurement for depth.
16 depth_measure_ Text {20} Ifavailable | Method of measuring depth of well.
method . :
17 stickup_height Text (8) If available | Height of casing above pround surface.
18 stickup_unit Text (15) If available ; Must use values from unit valid value table, Appendix
7.18. Unit of measure for the stickup height.
19 sump_length Text (20) If available | Length of sump.
20 sump,_ uriit Text (15) [Ifavailable | Must use values from unit valid value table, Appendix
7.18. Unit of measure for the sump length.
21 instaliation_date Date If available | Date of well instaliation.
22 construct_start_ Date If available | Date well construction began.
date ~
23 construct_complete ; Date If available | Date well construction was completed.
date -
24 construct_ Text (10) Ifavailable | Name of contractor that installed well.
contractor -
25 pump_type Text (20) If available | Type of pump used at well such as centrifugal,
: : ropeller, jet, helical, rotary, eic.
26 pump_capacity Texi (6) Ifavailable | Capacity of pump.
27 pump_unit Text (15) If available | Must use values from unit valid value table, Appendix
' 7.18. Unii of measure for the pump capacity and yield.
28 pump_yield Text (6) If available | The yield of the puinp.
29 pump_yield Text (20) Ifavailable | Method used for pump yield.
method )
30 weep_hole Text (1) If available | Is there a weep hole? Y™ for yes or “N” for ne.
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Table 5-3. Well file data strﬁcture (continued)

Pos# Column Name Data Type | Required Description
31 head_configuration | Text (50) If available Descnptlon of the well head. -
32 access_port_yn _ Text (1) If available | Is there an ac¢ess port? “Y™ for yes or “N” for no.
33 casing_joint_type [ Text (50} If available | Type of casang joint such as threaded, flush, or solvent
welded.
34 perforator_used Text (50) I available | Description of well perforation such as slotted drilled,
. . or wound.
35 intake_depth Number If available { Depth in feet below ground surface of the well intake.
’ w/decimal c
precision
‘ up to. 15
36 disinfected_yn Text (1) If available | Was well disinfected? “Y™ for yes or “N” for no.
37 historical_ Number Ifavailable | Historical reference value. Used forthe elevation of
'} reference_clev . w/decimal past reference points. Elevation must be in feet.
' precision Elevation must be in feet.
up to 15
38 geologic_unit code | Text (20) If available | Geologic unit in which the well intake is installed.
39 remark Text {255) | Ifavailable | Available for general remarks,

5.4 Well Construction

The well construction file contains information relating to well construction and well segments.
Information is required for all well segments within each well, including surface plug, protective
casing, well casing, annular backfill, annular seal, screen, and filter pack. In order to obtain the
depth of groundwater samples, it is particularly important that the depths of the top and bottom

of the well screéen be submitted for each well.

according to the following convention:

Each well construction file must be named

SiteNameDate. EPAIDCode. EPARSWSG_vl1, txt (01' .CsV)

Table 5-4. Well 'const'ruction file data structure

Pos#

Column Name

Data Type

' Required

Description

sys_loc_code

Text20

Required

Soil boring or well installation location. Must be a
valid code for the facility and reported in'the location
file either now or during an earlier data submission.

sys_well_code

Text(20)

Required

Code used to differentiate between multiple wells in
one boring. Code is the same as that used for
sys_loc_code if single well, e.g., if sys_loc_code is
MW-01 then sys_well_code is MW-01.

segment_type

Text(20)

Required

Use descriptions in well construction and materiais
valid value table, Appendix 7.20. Type of segment
within well (e.g., protective casmg, well casing, screen,
etc.).

material -type_code

Text(20)

Required

Use descriptions in well construction and materials
valid value table, Appendix 7.20. Material description

of well segment.
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Pas# Column Name Data Type | Reguired Description ‘
5 start_depth Number Required Depth, in feet below ground surface, of the top of the
widecimal segment.
precision
up to 15
& end_depth Number Required Depth, in feet below ground surface, of the bottom of
widecimal the segment.
precision
up to 15
7 depth_unit Text(15) Required The unit of depth measurements. Units must be feet.
8 inner_diameter Number If available | The inside diameter of segment.
- w/decimal
precision
upio 13§
E outer_diameter Number If available | The outside diameter of the segment.
' w/decimal ‘
precision
up to 15 . : ,
14 diameter_unit Texi{15) If available | Must use values from unit valid value table, Appendix
-|. 7.18. The unit of diameter measurements.
it thickness Number If available | Thickness of the well segment.
w/decimal
precision
. up to 15
12 thickness_unit Text(15) If available | Must use values from unit valid vaiue table, Appendix
7.18. The unit of measurement for thickness. ‘
13 slot_type Text(20) if applic- Type of slots such as bridge, shutter, and continuous.
able
14 slot_size ‘Number if applic- Width of slots.
w/decimal | able
precision
up io 15
15 slot_size_unit Texi(15) if applic- Must use values from unit valid value table, Appendix
: able 7.18. The unit of measurement for slot size.
16 perf_length Number if applic- Length of perforated portion of screen.
w/decimal | able
precision
up to 15
17 screen_type Texi{15) if applic- Type of screen.
. . able
18 material_quantity Text(203} If available | Quantity of material used in ibs. Applicable to annular
scal/fill material. - :
18 material_density Text{20) If available | Density of the annular seal material in Ibs/ft’,
20 Remark Text255 Ifavailable | Remarks regarding the segment.
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55 Geology Samples

The Geology samples file contains geotechmcal sample information. Samples collected for the
purpose of analyte analysis should be reported using the Chemistry EDD. Each Geology sample

file must be named according to the following convention:
SiteNameDate. EPAIDCode. EPARSGSMP_vl.txt (or .csv)

~ Table 5-5. Geology samples file data structure

Version 1.05

Pos# | Column Name Data Fype -Required - Description

U sys_loc_code Text20 Required Sample collection location. Must be a valid code for
the facility and reported in the sys_loc_code field of
the location file
(Table 3-2).

2 geo_sample_ Text(20) Required Umque sample identifier. Cons:derablc flexibility is

code given in the methods used to derive and assign
‘ unique sample identifiers, but uniqueness throughout
) ' the database is the only restriction enforeced.
3 sample_pame Text(50) If available | Use to provide a name or description of sample.
. Does not have to be a unique throughout database.

4 sample_top Number Required Depth, in feet below ground surface, to top of
w/decimal sample. ‘
precision up to
15 5

5 sample_ Number Required Depth, in feet below ground surface, to bottom of

bottom w/decimal sample.
precision up to
. 15 .

6 sampling_date | Date If available | Date sample was collected.

7 - sampling time | Text(5) If available | Time sample was collected in hh:mm.

8 | sample_ “Text(30) If available | Method used to obtain sample e.g., split spoon or

method - Shelby tube.

9 material_type Text(40) If available | Material type of geologic sample. Must use valid

value from geology soil materials table, Appendix
. o 7.19.

10 sample_desc Text(255) If available | General description of the sample or sampling

activities.

11 geologic_ Text(20) If available | Code used to identify the geologic unit of sample.

unit_code ) o

12 liquid_limit Number If available | Liquid limit of sample.

' (LL) widecimal
- precision up to 7 _
13 plastic_limit Number If available | Plastic Limit of sample.
(PL) ‘widecimal -
_precision up to 7
14 shrinkage Number If available | Shrinkage limit of sample.
limit w/decimal
precision up to 7 ,
15 flow_index Number If available | Flow index of sample.
w/decimal
‘ precision up to 7
16 plasticity_ Number If available | Plasticity index of sampie.
index w/decimal
precision up to 7
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Table 5-5. Geology samples file data structure

| Pos#

Culumh Name

Data ijpe .

Reqﬁired

Description

17

activity

Number
w/decimal
precisicn up to 7

If available

Activity of sample.

18

Number
w/decimal
precision up to 7

| if available

Void ratio of sample.

19

&_max

Number

1 w/decimal

precision up 1o 7

If available

Maximum void ratio of sample.

20

e_min

Number
w/decimal
precision up to 7

If available

Minimuim void ratic of sample.

21

N

Number
widecimal
precision up to 7

If available

Porosiiy of sample.

22

specific_
gravity

Number
w/decimal
precision up to 7

I available

Specific gravity of sample.

23

W

Number
w/decimal
precision up to 7

If ;vai fable

Water content of sample.

24

opl_w -

Number
w/decimal
precision up 1o 7

if available

Optimnwm water content.

25

Number
w/decimal
precision up to 7

If available

Degree of saturation of the sample,

26

K

Number
w/decimal
precision up 0 7

If avaiiable

Hydraulic conductivity of sample.

27

K_unit

Wumber
widecimal
precision up to 7

If available

Use unit valid value table in appendix. Unit of
measure for K. '

28

unit_wi

Number
w/decimal
precision up to 7

If gvailable

Unit weight of sample.

28

sat_unit_wt

Number
w/decimal |
precision up to 7

If available

Satwated unit weight.

30

- dry_umit_wt

Number
w/decimal .
_precision up to 7

If available

Dry unit weight.

31

dry_uait_wi__
max

Number
w/decimal
precision up to 7

If available

Maximum dry unit weight.

32

dry_unit_wt_mi
n

Number
w/decimal
precision up to 7

If available

Minimum dry unit weight.

133

density_unit

Number
widecimal
precision up to 7

If available

Moust use values from unit valid value table,
Appendix 7.18. Unit of measure for the densities of
the sample.
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"Table 5-5. Geology Sampl_e_s ﬁle_ data structure

Pos# | Column Name Data Type Required Description
34 rel_density Number Ifavailable | Relative density of sample.
| w/decimal
precision up to 7 -
35 rel_ Number If available | Relative compaction of sample.
compaction w/decimal ' '
S precision up to 7 - :
36 consistency Text (20y If available | Description of the consistency of the soil sample
: such as very soft, soft, firm, hard or very hard.
37 organic_ Number If available | Organic carbon comient of sample.
carbon w/decimal
precision up to 7 .
38 organic_ Text (15) f available | Must use values from unit valid value table,
carbon_unit : Appendix 7.18. Unit of measurement of organic
content, ' :
5.6 Water Level

The Water Level file contains information on water levels measured from the soil borings or
wells. It contains twelve fields that can be filled in for each water level reading. This file is to
be submitted once with the initial geology files. All recurring water level information should be
submitted with the Chemical files using the proper file name described in Section 4.

Each Water Level file must be named according to the following convention:
SiteNameDate. EPAIDCode. EPARSGWTR_vl.txt (or .csv)

Table 5-6. Water Level file data structure

Pos# Column Name Data Type | Required Description

1 sys_loc_code Text20 Required Soil boring or well installation location. Must be a

valid code for the facility and reported in the
_ sys_loc_code field of the location file (Table 3-2).

2 sys_well_code Text(20) Required Code used to differentiate between multiple wells in
one boring. Code is the same as that used for
sys_loc_code if single well, e.g., if sys_loc_code is
MW-01 then sys_well_code is MW-01.

3 measurement_date | Date Required Date of water level measurement.

4 measurement_time | Time Required Time of water level measurement,

5 historical_referenc | Number Required Historical reference value. Used for the elevation of

e_elev w/decimal past reference points. Elevation must be in feet.

precision ‘
upto 15 -

6 water_level_depth | Number Required Depth of ground water below datum defined in well
w/decimal table (Table 5.3).
precision
up to 7

7 water_[evel_elev Number if available | Elevation of water level. Elevation must be in feet.
w/decimal .
precision
up to 7
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Table 5-6. Water Level file data structare

Post# Column Name Data Type | Regquired Description
& corrected_depth Number If svailable | Depth of water level after any necessary corrections,
' w/decimal e.g., if comrections were necessary to water_level_depth
precision because free product was encountered.
up to 7
g cotrected_clevation | Number If available | Corrected water level elevation. Elcvatmn must be in
w/decimal feet.
precision
up to 7
10 measured_depth . | Number If available | The depth below ground surface to the botiom of the
of_well w/decimal i well.
: precision
up to 7 .
11 depth_unit Text (15) If available | Must use values from unit valid vatue table, Appendix
7.18. Unit of measure for depths.
12 technician Text (30) Ifavailable | Name of technician measuring water level.
13 dry_indicator_yn Text (1) if available | Is the well dry? “Y” for yes or “N” for no,
14 measurement_ Text (20) ifavailable | Method used to make water level measurements.
method o ] _ o
15 baich_number Text {10) If available | Batch number of group of measurements.
16 dip_or_clevation Text (10) Ifavailable | Use either “clevation” or “dip.” Use “clevation” if
water level measurement is above the datum (ie., .
, artesian well) or “dip” if water level is below datum,
17 remark Text (255) | Ifavailable | Remark on measurement. '

5.7 Water Table

The water table file stores data pertaining the water table. Each water table file must be named

accordmg to the following convention:

SlteNameDate EPAIDCode. EPARSTBL_v1.txt (or .csv)

'Table 5-7. Water table ﬁlé data structure

Pas# Celumn Name Data Type | Required Description
1 Sys_loc_code Text (20) Required Soil boring or well installation location, Mustbe a_
valid code for the facility and reported in the
sys_loc_code field of the location file (Table 3-2),
2 type Text (20) Required Aquifer designation such as unconfined!, confinedl, or
‘ confinedZ.
3 sequerce Text (20) Required ~ | Designation of when water level measurement was
' taken. For example, measurement before water
stabilized would be “unstabilized” and after
stabilization would be “stabilized.”
4 depth Number Required Diepth of water table, in feet, below reference point,
w/decimal ’
precision
upto 15
5 flowing_ymn Text (1) Ifavailable | s the water table flowing? “Y™ for yes or “N” for no.
) measurement_ Text (50) Ifavailable | Method of measuring water table depth.
method
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Table 5-7. Water table file data structure

Description

Pos# Column Name Data Type | Required - _
7 "capped_pressure Number I available | Hydrostatic pressurs of confined aguifer.
: wi/decimal
-precision
up to 15
8 capped_pressure_ Text (15) If available. | Use values from Unit valid value table. Unit of
. unit measure for capped pressure,
9 reference_point Text (50) If available | Description of reference point from which depth were
' : measured. o
10 reference_elevation | Number Required The reference point elevation. Elevation must be in
w/decimal feet.
precision
up to 15 .
11 temperature Number If available | Temperature of water in the water table.
[ widecimal .
precision
up to 15 - _ .
temperature_unit Text {15} If available | Must use values from unit valid value table, Appendix

12

7.18. Unit of temperature.

5.8 Geology Down Hole Point Data

The Geology down hole point data file stores data from down hole logging methods sizch as
Cone Penetrometer Tests and geophysics. All down hole logging data should be submitted.
Report the parameter being measured in the “param” field, such as resistivity, and report the
measured value at the depth of the measurement. Table 5-8 presents the file structure and Table
5-9 gives an example a down hole point file ready to be converted to a text file. Each Geology
down hole point data file must be named according to the following convention:

SiteNameDate. EPAIDCode. EPARSDHP_v1.txt (or .csv)

Table 5-8. Geology Down Hole Point File Data Structure

Posi# Column Name Data Type | Required Description
1 Sys_loc_code Texi20 Required Sample collection location. Must be a valid code for
. : the facility and reported in the sys_loc_code fiéld of
the location file (Table 3-2).
2 Depth “Number Required Depth of measurement below ground surface in feet.
w/decimal
precision
up to 15 .
3 Param Text(20) Required The parameter being measured such as tip stress,
resistivity, or pore pressure.
4 param_value Number Required The measured value of the parameter.
: w/decimal :
precision
up to 15
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Table 5-9. Example of down hole peint data file

Param_Value

Sys_loc_code Depth Param
MWl 10.8 Tip Stress 612
MWwol 112 -Tip Stress 624
MWO1 i0.8 Sleeve Siress 6.1
MWOI 11.2 Sleeve stress 5.8
MWG2 53 Resistivity 510
MWOo2 10.1 Resistivity 521
MWo02 11.0 Resistivity 889
Region 5 Electronic Data Deliverable United States
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{ j 6. TECHNICAL SUPPORT

EPA Region 5 provides technical s'upport for users of this EDD. For questions concerning data,
data formats, and submission procedurés please contact For questions relating to the
quarterly groundwater modeling program, please contact your site RPM.

i\
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HALEY & ALDRICH, INC.

SITE-SPECIFIC HEALTH & SAFETY PLAN

for

Delphi Plant 400

Flint, Ml

Project/File No. 49017-007

Prepared by: Ban N. Shamoon Date: March 2003
Revised by: Chris L. Merrifield Date: March 2003

APPROVALS: The following signatures constitute approval of this Health & Safety Plan.
Deviations from this Plan are not permitted without prior approval from the undersigned.

Chris L. Merrifield - Office H&S Coordinator Date

Lloyd S. Ross - Site/Project Manager Date

Chris L. Merrifield - Corporate H&S Manager Date







| have attended a briefing on this Health & Safety Plan prior to the start of on-site work and
declare that | understand and agree to follow the provisions and procedures set forth herein
while working on this site.

PRINTED NAME SIGNATURE DATE

NOTE: This Site Health and Safety Plan provides only site-specific descriptions and work
procedures. General safety and health compliance programs in support of this site plan,
including safe work, training, medical monitoring, and recordkeeping practices, are described in
the Haley & Aldrich Corporate Health and Safety Program Manual and are hereby made part of

this plan by reference. The manual is available to all employees and to outside parties by
request.







Name of Project: H&A File No.:

RFi Activities 49017-017

Location:

Flint, Mi

Client/Site Contact: Contact Phone No.:

Alton Putney ' 810.257.5547

H&A Project Manager: PM Phone No.:

Lioyd 8. Ross 216.739.0555

SCOPE OF WORK:

B Site Wide Geoprobe installation and soil and groundwater characterization
B Geoprobe installation (southwest portion of Site)} and groundwater characterization
= Sump inspection

Subcontractor(s) to be involved in on-site activities:

Name Work Activity

Projected Start Date:
Projected Completion Date:

Estimated Number of Days to Complete Fieid Work:







Check one of the following:

Site X | industrial Commerdial Other:
classification:

21 General Description: (include site history/usage; type of facility; type of investigation;
materiais stored/used on site; whether paved or landscaped, etc.)

The Site was first developed in the early-1900s. The first structures were constructed on the
northwestern portion of the Site and housed ceramics manufacturing operations. These early
operations evolved into manufacturing of automobile components. The manufacturing plant
expanded over time and grew to roughly its current configuration by the 1850s.

Automobile components have been manufactured at the site since early in its history. The
automotive products manufactured at the Site have included spark plugs, bumpers, dashboard
components, fuel system components, and filter componenis. Currently the plant produces spark
plugs and automotive fuel pumps.

Site Status (mark all that apply):
X | Active Inactive
Partially Active Other:

- Site history information sources used; check all that apply:

City Directories Sanborn Maps
X | Geological References State Files
X | Previous report by H&A Water Quality Maps
X | Previous report by others Inquiries
Is a site plan or sketch available? Y X N If yes, attach a copy to this plan.

Indicate any unusual features at the site (power lines, variable terrain, etc.):
2.2 Work Areas

List/identify each specific work area(s) on the job site and indicate its location(s) on the site plan:







List and describe each distinct work task below:

No.

Task Task Description Employee(s) Work Date(s}
No. or Duration
SUMMARY OF HAZARDS AND REQUIRED PPE
Task Chemical Hazards Physical Hazards Required PPE







4.1 Chemical Hazards

Is chemical analysis data available? Y X N_ (If yes, a data summary should be attached)

Does chemical analysis data indicate that the site is contaminated? Y X N __

Potential physical state of the hazardous materials at the site (mark ali that apply).

X | Gas/Vapor

X | Sludge

X | Liguid

X | Solid/Particulate

Anticipated/actual class of compounds (mark all that apply):

Asbestos inorganics
X | BTEX Pesticides
X | Chlorinated Solvents X | Petroleum products
X | Heavy Metals Other:

Impacted environments (indicate all media in which contamination is expecled):

X | Air X | Groundwater
X | Soil Sediment
Surface water Other:

Estimated concentrations/medium of major chemicals expected to be encountered by onsite

personnel;

Worik Activity

Media

Anticipated
Chemical Concentration

(Media key: A = Air, GW = Groundwater; SW = Surface Water; SO = Soil; SE = Sediment)

Other site {safety) concerns related to the chemicals present on this site:







4.2 Physical Hazards

is any site work area(s) to be entered for this project considered a confined space? ¥ N X

if ves, indicate which area(s) and why:

ALL CONFINED SPACE ENTRIES REQUIRE SPECIAL PROCEDURES, PERMITS AND
TRAINING AND MUST BE APPROVED BY THE CORPORATE HEALTH & SAFETY MANAGER

... ... PhysicalHa

Indicate all hazards that may be present for each task. If any of these potentiai hazards are
checked, it is the project manager’s responsibility to determine how to eliminate/minimize the
hazard to protect onsite personnel. Note: Task numbers refer to those identified in section 3.

(Highlight the check mark [ +/ 1, copy and paste in the appropriate box)

Hazards Task1 | Task2 | Task3 |Taskd4 | Task5b
Underground utilities
Overhead utilities
Excavations greater than 4’ depth
Open excavation fall hazards
Heavy equipment
Drilling hazards
Noise (above 85 dBA)
Traffic concerns
Extreme weather conditions
Rough terrain for drilling equipment
Buried drums
Heavy lifting {more than 50 Ibs)
High risk fire hazard
Poisonous insects or plants
Waler hazards
Use of a boat
Lockout/Tagout requirements
Other:

Describe any special precautions to be taken with respect to the hazards checked above:

MISS DIG will be notified to clear underground utilities. Personal protective equipment will be
worn to prevent from injuries from heavy equipment and drilling hazards.







5.1 Personal Protective Equipment Requirements

.............. * Required. PPE

T Task 2| T

4 | Task S

"..Hard hat

Safety glasses w/side shields

Sieel-toe footwear

Hearing protection {plugs, muffs)

Tyvek ™ coveralls

PE-coated Tyvek™ coveralls

Boots, chemical resistant

Boot covers, disposable

Leather work gloves

Inner gioves -

Outer gloves -

Tape ail wrist/ankle interfaces

Half-face respirator

Full-face respirator

Organic vapor cartridges

Acid gas cartridges

Other cartridges:

P-100 (HEPA,) filters

Face shield

Qther:

Level of protection required [C or
D}

Standby equipment to be available onsite: NA

5.2 Personal Hygiene Safeguards

Safety glasses are required at all times inside the plant.

Smoking is only allowed is designated areas.

Prior to eating, smoking, or leaving the site for the day, hands will be washed thouroughly.







5.3 Site Safety Equipment

Check ali items that are required to be on site:

X | Fire extinguisher X | First aid kit Flashlight

X | Air horn/Signaling device | X | Cellular phone Duct tape
Ladder Barricade tape Drum dolly
Personal flotation devices | X | Safety cones Harness/Lanyard
Other, soecify:

5.4 Site Security & Work Area Controls

Access to each contaminated work area will be controiled during on-site activities as follows:
Post Work/Warning Signs

Designated No Smoking Areas

Site Control/Decontamination Areas

Exclusion Zone-20 feet from sampling area

Contamination Reduction Zone-40 feet from sampling area (Decontamination Zone)
Support Zone-All areas delineated beyond the Contamination Reduction Zone

Can site access be controlled by a perimeter fence or similar means? Y _ X_N

If not, how will the site/work area be controlled during non-work hours to prevent access by
unauthorized persons?







Is airfexposure monitering required at this work site for personal protection? Y _ N _X_

Is perimeter monitoring required for community protection? Y __ N _X_

Monitoring/Screening equipment required to be on site:

X | HNu analyzer (PID)

vV

10.2e 1.7eV Combustible Gas Indicator (CGl) (LEL)

Organic vapor monitor (FID)

Multiple Gas Detector - LEL/Q,/H,S/CC

Photovac Micro Tip, 10.6eV

Dust/Aerosol/Fiber count monitor

Photovac GC

Colorimetric tubes; Specify:

Other:

Standard action levels and required responses for readings obtained with a multiple gas
detector or an individual monitoring instrument are listed below. Do not deviate from these
guidelines unless granted specific approval from the Corporate Health and Safety Manager.

instrument Normal | Operating levels | Action levels - required responses

Oxygen Meter | 20.9% | Between 19.5- Below 19.5 %: leave area, requires supplied air
23.5% Above 23.5%: leave area, fire hazard

CGl 0% Less than 10% Greater than 10%: fire/explosion hazard; cease

work

Hydrogen 0% Less than 10 Greater than 15 ppm {or 10 ppm for

Suifide ppm. 8 hrs) requires supplied air respirator (SAR)

Carbon 0% Less than 25 ppm | Greater than 200 ppm for 1 hour or

Monoxide 25 ppm for 8 hrs requires SAR

Description of Monitoring Requirements (include frequency and location by Task):

[ Monitoring Plan for Task Number(s): | 1-2

| Frequency: [ 2-4 T times per | hour

Breathing Zone/Source — Continuous monitoring if near action level

| Monitoring Plan for Task Number(s): | 3

| Frequency: | 2 [timesper | hour

Perimeter — Every 30 minutes if detection in breathing zone.

[ Montitoring Plan for Task Number(s): |

| Frequency: [ | times per |

Notes: 1. Exposure Guidelines for common contaminants are listed in Table 1 (attached).

2. Requirements for PPE upgrades based on monitoring are in Table 2 (attached).

3. Record monitoring data and PPE upgrades on Record of Field Monitoring form
(attached); maintain with project files.







7.1 Personnel Decontamination

Are decontamination procedures required for personnel working onsite? Y _X_ N __
if yes, describe steps:

1. Remove gloves

2. Dispose of PPE in disposabie bags

Location of decontamination station:
40 feet from sampling area

Disposal of PPE:
Dispose of all PPE in disposable bags

7.2 Tools & Equipment Decontamination

Check all equipment and materials needed for decentamination of tools and other
equipment:

Acetone X | Distilled water ~ Poly sheeting
X | Alconox soap Drums for water Steam cleaner
X | Brushes Hexane X | Tap water
X | Disposal bags Methanol X i Washtubs
Other, specify: disposable bags, paper towels

Outline the equipment decontamination procedures for this project:

1. See Standard Operating Procedure 7.0 in the Field Sampling Plan for Decontamination
Procedures.

Disposal methods for contaminated decontamination materials (e.g., wash water, rags,
brushes, poly sheeting) will consist of;

Dispose of PPE in disposal bags.

10







EMERGENCY RESPONSE RESOURCES

Nearest Hospital:
(see attached map) Address:

Phone Number:

Genesys Regional Medical Center
802 Kensington Avenue

Flint, Ml 48503

810.762.8710

Emergency Response Number:

911

Local Emergency Response Number
(if not on 911 system):

Poison Controt:

Michigan Department of Community
Health:

Genesee County Health Department:
Michigan DEQ Shiawasee District
Office:

800.222.1222

517.373.3500
810.257.3612

517.625.5515

Qccupational Health Physician:
Address:

Phone Number:
Emergency Phone Number:

Dr. Dean Erickson, M.D. M.P.H.
Med Center

8555 Sweet Valley Drive

Valley View, Ohio 44125
216.328.2240

Haley & Aldrich Project Manager:
Phone Number:
Emergency Phone Number:

Client Contact/Project Manager:
Phone Number:
Emergency Phone Number:

Lloyd S. Ross

Alton Putney

Other Entity:
Address;
Phone Number:

Evacuation alarms and/or emergency information be communicated among personnel on site
by the following means: ___Verbal communication. If communication will be by other means,

describe:

Emergency services will be summoned: ___ Via on-site phone. If contact will be by other

means, describe:

The site evacuation plan is as iollows: Available at Plant
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TABLE 1

HAZARD MONITORING

Constituents of Concern Routes Of IDLK PEL TLY PID FID Odor Irritation
(Circle) Exposure (ppmV) (ppmV} (ppmV) (V) {ppmVy) Threshold Threshold Odor Description
Acetone R.IC 20000 750 750 9.69 60 13 - Chem, sweet, pungeit
Benzene R.ALC Ca 1 10 9.25 150 4.68 Sotvent
Carbon tetrachloride RAILC Ca 2 Skin 5 11.47 10 50 - Sweet, pungent
Chlorobenzene R,LC 2400 75 75 9.07 200 0.68 — Almond like
Chloroform R,LC Ca 2 10 11.42 65 50 E4096 Sweet
Cyanides (as CN) RALC 50 mg/m’ 3 mg/or’ 5 mg/m® --- — e — Faint almond odor
o-Bichlorobenzene RALC 1700 Cv30 Cv30 9.06 50 03 E 20-30 Pleasant, aromatic
p-Pichlorobenzene R.ILC 1000 75 75 8.94 - 0.18 E 80-160 Distinct, aromatic
mothbali-like
1,1-Dichloroethane R,I.C 3000 100 200 11.06 80 200 - Distinct
1,2-Dichioroethane RLA.C Ca 1 10 11.12 80 88 - Chloroform
1,1-Dichloroethylene RLA,C Ca 1 5 10.00 40 190
1,2-Dichioroethylene R.IC 1000 200 200 8.65 50 0.085 — Ether-like, acrid
Ethanot RALC - 1000 000 10.48 25 10 — Sweet
Ethylbenzene RLC 2000 100 100 8.76 100 2.3 E200 Aromatic
Ethylene Glycol vapor RALC - Cv 50 Cv 50 — — —
Formaldehyde 1.C Ca 3 1 10.88 -— 0.83 E0.5 Hay
Gasoline RLC 300 300 -
Hexane, n-isomer RIC 5000 50 50 10.18 70 130 E.T 1400- Mild, gasoline-like
1506
Hydrogen Cyanide (as CW) RALC 50 10 SkCy-10 13.69 - 0.58 - Bitter almends
Methanol RILC 25000 Sk 200 Sk 200 10.84 12 1600 - Sweet







Constituents of Concern Routes Of IDLH PEL TLY PID FID Odor Irritation
(Clircle) Exposure {ppmV} (ppmV) (ppmV) eV) {(ppmV) Threshold Threshold Odor Description
MEK RLC 3000 200 200 9.48 80 5.4 Acctone-like
Methyl Chloroform RIC 700 350 350 11.0 105 20-100 — Chloroform-like
(1,1,1-TCA)
Methylene Chioride R,LC Ca 500 50 11.35 0 25-50 E 5000 Ether-like
Methyl Mercaptan R,C 400 Cv 05 0.5 9.44 — — - Garlic, Rotten Cabbage
MIBK (Hexone) RLC 3000 50 50 -—- - — — Pleasant
Naptha {coal tar) R,LC 10000 100 — — — - - Aromatic
Naphthalene R,ALC 500 10 10 8.14 -— 03 E 15 Mothbali-like
Octane REC 5000 300 300 .9 80 48 — Crasoline-like
Pentachlorophenol R,ALC 150mg/m’ 0.5mg/m’sk 0.5mg/m’sk — — — - Pungent when hot
Phenol RALC 250 Sk5 Sk5 8.5 - 0.04 EN.T 68 Medicinal
Propane R.C 20000 1060 Asphyx. 10.95 80 16000 - Natural gas oedor
Stoddard Solvent (Mineral R.CLI 5000 100 100 * —_ 1 E 400 Kerosene-like
Sprits)
1,1,2,2-Tetrachloroethane R.ALC Ca Skl 1 11.1 100 1.5 - —
Tetrachloroethylene RIC Ca 25 50 9.32 70 468 | N.T513-680 | Ether, Chioroform fike
Toluene RALC 2000 100 100 8.82 110 214 E 300-400 Mothiballs
Trichloroethylene (FCE) | R,ALC Ca 160 50 9.47 70 21.4 -—- Solventy,
chloroform-like
Turpentine R.ALC 1900 100 100 - - 200 EN200 Pine like
Vinyl Chloride (VC) R Ca 1 5 9.995 — 3000 — Ethereal
Xylenes R.ALC 1000 100 100 8.56/8.44 111/116 11 ENT. 200 | Aromatic
Asbestos R Ca 0.2fibr/cc G.2fibr/cc — - - -— -
Dichlorodifluoromethane (Freon R.C 50000 1000 1000 11.97 15 — -—

12)







Constitnents of Concern Routes OF IDLH PEL TLY PID FID Odor Irritation
(Circle) Exposure (ppm¥Y} (ppmV) (ppmV} V) {ppmV) Threshokd Threshoid Odor Description
Hydrogen peroxide RIC 75 1 1 11 - - Sharp
MEK peroxide R,LC --- Cv 0.7 vz - - — .- -
PCBs-42% Chlorine R,ALC Ca Img/m’Sk Img/m’Sk — — - Mild, hydrecarbon
PCBs-54% Chlorine R.ALC Ca 0.5mg/m’Sk 0.5mg/m*Sk - - — — Mild, hydrecarbon
Styrene R,LC 5000 50 --- 8.47 85 0.047 E 200-400 Rubber, solvent
StyTene monomer RLC - — 50 -— — 200 — Aromatic
Aluminum - metal dust RJILC — 15mg/m’ 10mg/m’ —
- soluble salts RIC — 2mp/m’ 2mg/mt’ - — - — -

Arsenic RALC Ca 0.01mg/nt® 0.2mg/m’ - — — - -
Barium:soluble compounds RLC 250mg/m’ 0.5mg/m* 0.5mg/ar — - — — —
Berylium & compounds R Ca 0.002mg/m’ 0.002mg/m* - — - —
Cadmium dusts R,I Ca 0.2mg/m’ 0.05mg/m’* -— — - —
(Proposed value) 0.01mg/m’ - — —
Chromium:

Metal & insoluble salts R,I 500mg/m’ Img/u?’ 0.5mg/my’ - - — - —

Soluble salts LC 250mg/m’ 0.5mg/m’ 0.05mg/m’ — — - —
Copper - dust & mist R.LC --- Tmg/m’ Img/m’® - — — — -
Lead - arsenate RILC Ca 0.05mg/m’ 0.15mg/m’ - — - — -

- inorg. dust & fume | . 0.05mp/i’ 0.15mg/m’ — -

- chromate RLC 0.05mg/m’
Manganese & compounds R.I 10000mg/m’ C-5mg/nt’ Smg/m’ — — — —_
Mercury & inorg. Comp. R.A.C 28mg/m? Cv0.lmg/m® 0.1mg/m’ - - - -

- {organo} alkyl comp. RALC 10mg/m’ 0.0Img/m® 0.0 mg/m’ - — — — -
RILC Ca Lmg/m’ img/m® — — — — -

Nickel — metal, insoluble







Constituents of Concern Routes Of IDLH PEL TLV PID FID Odor Trsitation
(Circle) Exposure {(ppmV) {ppmVv) (ppmV} V) (ppmV) Threshold Threshold Odor Descriplion
- seluble comp. RILC Ca 0.1mgém’ 0. 1mg/n?’ - - — — -
Portland cement R,LC - 10mg/m’ 10mg/m’ - - - —
Selenium compounds RALC 100mg/m* 0.2mg/nr' 0.2mg/m’ - — — - —
Silver ~ metal RLC — 0.0Lmg/m’ 0.1lmg/m’ — —
- soluble comp. RLC e -— 0.01mg/m’ - - - — —
Thallium, soluble R,ALC 20mg/m’ 0.1mg/m’Sk 0. 1mg/m’Sk - - — — -
Tin, metal & inorganic R.C 400mg/m’ 2mgim’ 2mg/m’ - — -~
comp. Except oxides

Tin, organic compounds R.ALC 200mg/m’ 0. 1mg/m’ 0.1mg/m*Sk — — — -
Zinc chromates, as Cr R1C - Cvl). 1mgim’ Cv. 1mgfr® - - . - -
Zinc oxide dust RLC 10mg/m’ 10mg/m’® _ _

Notes: All units in ppm unless otherwise noted.

E = Lyes
N = Nose
T = Throat
SK = Skin

Cv = Ceiling value
Ca = Carcinegen

R = Respiratory (Ihhalation)
A = Skin Absorption

[ = Ingestion

C = Skin and/r Eye Contaci
* = [Jgg 10.2 eV lamp

**¥= [Jse 11.7 eV lamp







TABLE 2

MONITORING METHOD, ACTION LEVELS AND PROTECTIVE MEASURES

and RAE (PIDY®

1 ppm above background (Vinyl Chloride OSHA
permissible exposure limit); check Vinyl Chloride with
Draeger

50 ppm > background; check TCE with Draeger
50 ppm >background
1000 ppm > background or

VC >25 ppmor
TCE>250 ppm

INSTRUMENT HAZARD ACTION LEVELY ACTION RESPONSE®
Respirable Pust Monitor Contaminant Particles
OVA 128 (FID) Organic Vapors Background Level D

Level Cif VC >0.5 ppm

Level Cif TCE > 30 ppm
Level C if total organic vapor exceeds 50 ppm

Evacnate. Need Level B or other controls.

Explosimeter®?

Explosive Atmosphere

< 10% LEL Scale Reading

10-15% LEL Scale Reading

> 15% LEL Scale Reading

Proceed with work

Eliminate Hot Work. Continue Monitor with extreme
caution

Stop work. Evacuate work arca.

0, Oxygen Meter® Oxygen Deficient Amosphere and 19.5% O, Monitor with caution
Oxygen Enriched Atmosphere 19.5% - 23.5% O, Contitue with caution
< 19.5% Oy Evacnate site; oxygen
Deficient atmosphere
>123.5% O, Evacuate site; fire bazard; oxygen enriched atmosphere
Hydrogen Sulfide Meter Hydrogen Sulfide Gas >5 ppm Evacuate site; need controls; do not re-enter

Praeger Tube

Vapors/Gases

Species Dependent
>0.5 ppm Vinyl Chloride (VC)
=50 ppm Trichloroethene (TCE)

=25 ppm VC or
>250 ppm TCE

Consuit manual for concen-
tration/toxicity/detection data. Upgrade to Level C.

Evacuate. Need Level B or other controls.

Carbonr Monoxide (CO)
Meter

Carbon Monoxide Gas

> 15 ppm

Evacuate site. Need controls. Do not re-enter

Notes:

A Db

MONITOR BREATHING ZONE
ALERT DELPHI SAFETY MANAGER BEFORE ANY SAFETY UPGRADE.

CAN ALSQ BE USED TO MONITOR SOME INCRGANIC SPECIES.

LOWER EXPLOSIVE LIMIT (LEL) SCALE IS 0-100%. LEL FOR MOST GASSES IS 15%.
NORMAL ATMOSPHERIC OXYGEN CONCENTRATION AT SEA LEVEL IS ~ 20%.
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I. INTRODUCTION

This Community Relations Plan (CRP) is submitted as an attachment to and forms part of RFI
Work Plan submitted by Delphi Corporatien for the Plant 400 Site.

The CRP is intended to identify the mechanisms for the dissemination of information to the
public regarding investigation activities and results.
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Ii. COMMUNITY RELATIONS PROGRAM ACTIVITIES

2.1 Community Relations Goals

The goal of the CRP is to prepare a plan for the dissemination of information to the public
regarding investigation, activities, and results.

The goal of the CRP is to:

1. keep the public informed as the RI'1 progresses and as resulits are received, and
2. provide a mechanism for disseminating information on a routine, as well as a non-routine,
basis in response to individual requests.

2.2 Additional Communications Provisions

Quarterly progress reports will be prepared in accordance with Section V of the RFI Work
Plan. These progress reports will provide prompt and accurate information regarding the
status of the project to the U.S. EPA and interested parties. Quarterly reports will be
submitted according to Figure 8 of the RFI Work Plan.

2.3 CRP Implementation

2.3.1 Plan

Implementation of the CRP will ensure a regular flow of information/data/results
from Delphi to the general public during the course of the RFI process. An
Information Repository will be created at the Flint Public Library, Flint, Michigan,
48503.

2.3.2 RFI Work Plan

A copy of the RFI Work Plan will be placed in the Information Repository. A Fact
Sheet describing the RFI will also be placed in the Information Repository at this
time.

2.3.3 Investigation Report

Following completion of the RFI Work Plan, an EI and an RFI report will be
prepared. A final El report and RFI report will be placed in the Information
Repository. A Fact Sheet describing EI and RFI findings and conclusions will also be
placed in the Information Repository.
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2.3.4 Unscheduled Communication

Delphi will, as necessary, respond to comments or concerns of individual members of
the public in respense to individual requests.
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11, SUMMARY

Regular communication through written progress reports is appropriate for the rate at which
progress will occur. The review provisions of the scheduled public communications will
ensure that adequate opportunity for comment is provided to the public. A list of community
relations activities that may be used for this RFI are summarized in Table 1.







TABLE 1
SUMMARY OF POTENTIAL COMMUNITY RELATIONS ACTIVITIES

Estabiish Information Repository

Objective: To provide the community with access to information about the Site.

Action; An information repositcry will be established at the local public library:
Flint Public Library
1026 E. Kearsley Street
Flint, Michigan 48503
Phone - 810-232-7111

Discussion: The repository will include alt final and significant items such as the fact
sheets, Current Conditions Report, RFI Work Plan, the Environmental

Indicators Report and the RFI Report.

Designate a Point of Contact

Objective: To provide the public with an individual who can provide accurate
information on the project.

Action: Proposed contacts include:

Mr. Marc Martens (Delphi-Public Relations)
Phone - 937-455-7483

Discussion: The contact people will coordinate and direct responses to inquiries. When
necessary, technical personnel will assist in providing responses.

Prepare and Distribute Fact Sheets

Objective: To inform the public of investigative activities.
Action: Fact sheets will be used on an as-needed basis.
Discussion: Fact sheets can be an effective method of providing information to the public.

Prepare Press Releases

Objective: To release accurate information as needed.
Action: Press releases will be used on as-needed basis.

Discussion: Press releases would be sent to the appropriate local media.







Public Notices
Objective: To formally notify the public of the information repository.

Action: Public notices will appear in the local newspaper.

Conduct Briefings

Objective: To keep interested parties informed of the project status.
Action: Briefings will be conducted on an as-needed basis.

Discussion: Briefings will be accomplished through informal telephone updates.








